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CONCBEII WOSK AT THE SEA ENDS OF UIS8IS8IFFI 
JETTIES. 

The largest blocks of concrete ever employed in works of 
marine engineering are those used to give stability to the sea 
ends of the South Pass jetties, now approaching completion, 
at the mouth of the Mississippi Two causes combined to 
make their adoption an imperative necessity — the entire ab- 
sence of available rock within a radius of five hundred miles 
or more,»and the enormous force of the waves to be with 
stood. In an early experiment, masses of rock, in blocks 
weighing from one to two tons, were placed upon the lower 
ends of the jetties; but the first gale swept them all away. 
It was accordingly decided to cap the last 3,800 feet of the 
east jetty and 2,800 feet of the west jetty with blocks of ce- 
ment concrete, weighing from twenty -five to seventy -two 
I tons each ; the largest artificial blocks used in the protection 
of the great breakwater at Cherbourg, France, and hitherto 
unrivaled, weighed only forty-four tons. 

In a paper read before the American Society of Civil En- 
gineers, last August, Chief Assistant Engineer ' Max E. 
Schmidt gave an account of the mode of constructing and 
depositing these gigantic blocks, a mode which presents 
several novel and interesting features. 

The concrete is made of broken stone, gravel, sand, and 
cement from the limestone region near Rose Clair, on the 
Ohio, 1,300 miles up the river. The stone is broken by hand, 
all the pieces being small enough to pass through a three- 
inch'ring. The gravel is brought from Prophet's Island, 
La., two hundred and fifty miles up the river, and ranges 
in size from l-30th of an inch to 2}{ inches in diameter 
The sand, which comes from the islands near the mouth of 
Pearl River, Miss., is moderately coarse and sharp grained. 
The cement is Saylor's American Portland Cement, of 
which over 5,000 barrels have been used. The proportions 
of these ingredients employed are by volume, 15 parts 
broken stone, 4'o8 parts gravel, 8 28 parts sand, and 3 parts 
cement. One hundred and sixty-five cubic yards of these 
materials (dry) make 100 cubic yards of concrete after final 
induration. The ingredients are mixed with fresh water in 
quantity equal to about lOj^ per cent of the dry material. 

The blocks of concrete are constructed in place on the 
top of the jetties, and are from 16 to 30 feet long, from 5 to 
18 feet wide, and from 2% to 4 feet thick, the dimensions 
enlarging by offsets as the jetties approach the sea ends. 
The mixing is done in a 5 ft. 9 in. cubical box made of 
quarter inch boiler iron, well riveted and strapped with flat 
and T iron, and supported by a strong framework of timber 
resting on the jetty. A separate mixer is used on each jetty. 
The mixer is suspended by two hollow cast-iron trunnions, 
7}4 inches in diameter, which are riveted from the inside of 
box to twc corners diagonally opposite, so that the box with 
its contents is easily revolved by a steam engine on the wharf 
below. 

The mixer is charged and discharged through a triangular 
door, formed by cutting off one corner of the box, the 
sliding cover being strongly clasped and secured by screws. 
The water enters the box through hollow journals while 
the ingredients are being revolved for mixing. The 
dry materials are handled and lifted by steam power 
Twenty-two revolutions' of the mixer, requiring a lout two 
minutes and a half, sufiice to thoroughly incorporate the 
ingredients. The concrete is discharged into cars beneath, 
and is quickly drawn to the point of deposition by a small 
locomotive along a railway running above the surface of the 
jetty, supported by piles. The cars, which contain about 
two cubic yards each, are strongly built of boiler iron. By 
means of two ratchet wheels and wooden levers perma- 
nently attached to the axle on each end of the car, the 
dumping of nearly 9,000 pounds of concrete is done almost 
automatically, and the car is easily turned back to its up- 
right position by two men. The moulds, constructed almost 
entirely without nails or spikes, are sawed out in parts and 
fitted by carpenters, and are carried on trucks over the 
finished blocks to the place where needed. Then the floor- 
ing is laid down and the other parts quickly put in place. 
As soon as the mould is ready the freshly-prepared concrete 
is filled in, and the concrete is left to set. Less than twenty 
minutes are required to transfer the dry material from the 
wharf to the mixer, to mix the concrete, and transfer it to 
the mould. Making allowances for rough weather and other 
causes of delay, an average of 100 cubic yards of concrete is 
made a day on each jetty. During the earlier part of the 
construction the concrete was rammed in the moulds, but 
that process has been abandoned as needless, it having been 
found that the vertical fall of ten or twelve feet, from the 
car to the mould, leaves the stuff in a better state of com- 
pression than could be obtained by ramming. Four days 
after the setting has commenced each block is coated with a 
plastering of mortar, laid on from one to three inches thick, 
by means of the trowel. This mortar— composed of equal 
volumes of American Portland cement and sand — is pre- 
pared in small quantities and the plastering done quickly. 
At the end of two weeks the concrete has become hard 
enough to allow the removal of the moulds, after which the 
interspaces are filled with mortar or rublile masonry. By 
far the greater and more difiicult part of this concrete work 
was in place in the fore part of June. At the current rate 
of progress the main capping would be completed before 
the end of the month. The plans of the work contemplate 
the addition of a massive parapet to this capping, the time 
of beginning it to be determined by the degree of subsidence 
observed. It is expected that the compression due to the 
tremendous weight of the blocks will continue until the 



elasticity of the subaqueous layers of mattresses has been 
destroyed The greater part of the settling seems to occur 
within the first ten days after the construction of the blocks. 



USE OF FHOTOGBAFHY IN WOOD ENGBAVING. 

In the practice of the ordinary method of wood engraving 
the artist whitens the surface of the block and makes his 
drawing thereon with India ink or pencil. The engraver 
then cuts upon the drawing, endeavoring to keep in ramd 
the general effect of the original ; but the latter is of course 
gradually obliterated as the work of cutting proceeds. To 
this obliteration of the original drawing is probably due a 
part of that loss of artistic effect in the finished engraving, 
of which draughtsmen are apt to complain. 

The facilities offered by photography are now, however, 
being used by engravers and draughtsmen to assist in the pro- 
duction of better engravings. Instead of drawing directly 
upon the wood, the artist now makes his finished pictureupon 
paper, which is then photographed upon the wood in exact 
facsimile; the engraver then proceeds to cut the photograph, 
and during the whole time of cutting he has before him the 
original paper drawing, to which he may refer for assistance 
in his endeavor to maintain and reproduce the spirit and 
feeling of the picture. 

. ,» < » > ♦i 

THE HUDSON EIVEB TUNNEL. 

The Hudson Tunnel Company, which began excavations 
almost five years ago for a submarine passage to connect 
the cities of New York and Jersey City, lately resumed 
operations after a litigation of several years begun by rail- 
roads and private citizens to restrain the work. The courts 
of New Jersey decided that the company were legally en- 
titled to build their tunnel, and Colonel DeWitt C. Haskin, 
the President, immediately set to work a force of about fifty 
masons and laborers at the original point of departure, Jer- 
sey avenue and Fifteenth street, Jersey City. The tunnel 
was begun in November, 1874, after extensive borings which 
had been begun a year before in the bottom of the Hudson 
River. A circular working shaft thirty feet in diameter, 
walled with four feet of brick, was begun 100 feet inland, 
it being intended to make it 65 feet deep, at which point the 
tunnel was to be constructed. Colonel Haskin informs the 
World that he expects to get well under the river before win- 
ter sets in. It is estimated that the tunnel will cost $10,000,- 
000. It will be 12,000 feet long, including the river ap- 
proaches, and the greatest depth under water will be over 
sixty feet. The location of the New York terminus has not 
been fixed upon, but Washington Squarehasbeen suggested. 
It is now proposed, to gain time, to work at once on each 
side of the river, as many men to be employed as po.ssible 
at one time in gangs, which are to be relieved every eight 
hours. The company claims that by the aid of compressed 
air, as applied in the patent obtained by Colonel Haskin, it 
will be able to complete the work at much less expense than 
any similar work has ever been constructed for. It is be- 
lieved that its present capital ot $10,003,000 will be abun 
dant for that purpose. The plan of construction contem- 
plates no coffer-dam, caissons, or Brunei shields, the com- 
pressed air introduced into the face of the tunnel being ex- 
pected to exert sufficient pressure to hold in place and pre- 
vent any irruption of silt, clay, or water. The air pressure 
I is also expected to carry back to the working-shaft through 
1 pipes all sand, mud, or water that may accumulate in the 
heading during the course of the excavation. It is believed 
that the tunnel can be advanced five feet a day, and that 
the whole work can be completed in two years. 

All this, of course, is contingent upon the success of 
Col. Haskin's method of tunneling. That it will sucCeed 
without radical modifications Is highly questionable, indeed 
altogether impossible, since the air in the tunnel would 
have to be maintained at a density at least equal to that 
of the semifluid materials to be supported. 

The object of the tunnel (which is to be circular in form, 
26 feet wide and 24 feet high) is to establish direct railway 
connection between New York and the railways having 
termini at Jersey City— the Brie, Pennsylvania, Delaware, 
Lackawanna and "Western, and New Jersey Central. It is 
estimated that more than 400 trains of cars could be passed 
through the tunnel every twenty-four hours, the time of 
travel from Jersey City to Broadway' to be six minutes. 



THE PRODUCTION OF BEOMINE IN THB UNITED STATES. 

The only important source of bromine in the United States 
is the liquid which remains after the extraction Of salt, and 
which is known in the salt-making industry as the " mother 
waters." The Moniteur Scientiflque gives a short description 
of the process employed in separating this important element 
from the saline liquors. The latter, when first pumped up 
from the pit, mark 9° Baume. They are evaporated in 
long iron boilers to 15° Baume, allow^ to settle, then 
further evaporated to the crystallizing ^oint in wooden 
tubs heated by steam. The first crystallization forms the 
salt of commerce. The tubs, five in number, are placed side 
by side, and everj day the liquor is decanted from one to 
another— from No. 1 to No. 2, then to No. 3, and so on to 
No. 5. The crystallized salt is removed from each tub after 
draining off the liquid. When the brine rqaches'tub No. 5 
it has become mother liquor, and consists principally of 
chlorides of calcium, magnesium, ^dium, and a little 
chloride of aluminum, withVarying proportions of bromides 
of sodium and calcium. Tub No. 1 is filled every day with 
fresh brine, so that the process becomes continuous. The 
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mother liquor, marking 30 to 38° Baume, is evapo- 
rated to 45°, thus separating a new quantity of salt. 
The liquor is then decanted into stone stills; materials for 
the production of chlorine are added; and heat is applied jn 
the form of steam, injected directly into the still, until all 
the bromine has been eliminated and vaporized. It then 
passes into a condenser, and thence into a receiver. 

The production of bromine was first begun in the neigh- 
borhood of Parkersburg, Pennsylvania, by Hegeman, a 
Danish chemist, formerly in the employ of the Pennsylvania 
Salt Manufacturing Company. His operations were at first 
rather of an experimental character, and there being but 
little demand for the product at the time, he realized from 
$3.60 to $7 pec pound for what he made. The use of bro- 
mides becoming more general, however, other chemists be- 
gan the manufacture of bromine, their process differing 
from Hegeman's only in certain modifications of detail. 
Herman Lemer is now regarded as the largest producer of 
bromine in the United States. This manufacturer was ori- 
ginally a poor shoemaker of Natrona, Penn., but by a rare 
display of energy and ability, notwithstanding his limited 
education, he has reached his present position. The salt 
regions of Ohio and the Kanawha furnish salt whose 
mother waters are twice richer in bromine than those of any 
other salines as yet discovered. It is a remarkable fact that 
the mother waters of the saltworks at Syracuse and those of 
the West contain no bromine, or at least but mere traces of 
it. The annual production of bromine varies considerably, 
owing to uncertainties in the salt trade, upon which depends 
the bromine trade. 

The capacity for the production of the article increased 
during 1875 and 1876 about three times what it was in 1874 
(owing to facts just stated), but the actual production has 
not materially increased. The present production will reach 
about 1,100 pounds per day. In view of the high prices of 
bromides in the European markets, several lots have recently 
been exported. By reason of the great advantages that 
American manufacturers possess for the production of the 
bromides, it is believed that the importation of bromine, al- 
ready quite limited, will soon cease altogether. The con- 
sumption of the article, in the form of the bromides, has con- 
siderably increased. During the last twelve years, bromide 
of potassium has been the principal salt used, but for the 
past three or four years, bromide of sodium, zinc, and seve- 
ral other bromides have become very popular. The only 
really new application of bromine is the use that has been 
made of it for some months "past by a Paris house in the pro- 
duction of a new aniline color. 



BAD WAIEB IN BALTIMOKE. 

A short time since Professor William P. Tonry reported to 
the Health Commissioner of Baltimore the results obtained 
by the analysis of seveuty-one specimens of pump and spring 
water collected within the city limits. Of these samples 35 
were from that part of the city lying to the east of the stream 
known as Jones' Palls, and 36 were from the west side. Of 
the former, 10 samples were filthy, 5 bad, 15 suspicious, and 
5 good. Of the latter 33 were filthy, 5 bad, 7 suspicious, 
and but one that could be regarded as good. 

The 33 worst samples from West Baltimore, and the 10 
worst from East Baltimore, show such very large amounts 
of ammonia as to point unmistakably to direct and close 
contact with privy refuse, and it is more than probable that 
these wells or springs have been drawing part at least of 
their supply water from some of the privy wells which have 
been sunk to water. Of these 83 filthy samples 11 from 
West Baltimore and 4 from East Baltimore contained more 
free ammonia than a mixture of distilled water and urine, 
one-tenth of which was urine. Some individual specimens 
contained twice and three times this amount — enough, 
indeed, to indicate the presence of one-fourth urine in the 
samples. As t« the bad and suspicious samples the source 
of contamination will be found in excrementary matter 
which has had to pass through the earth for a greater or 
less distance before oozing into the well. 

The conclusions arrived at by Professor Tonry, by the 
study of these samples, are well worthy of consideration by 
the inhabitants of all towns drawing their water from 
numerous small and relatively -shallow wells. Professor 
Tonry says that there is hardly any other conclusion to be 
arrived at than that privy wells cannot be sunk to water in 
the neighborhood of pumps without affording to the patrons 
of the pumps a liberal dilute solution of privy refuse for 
drinking water, nor can the surface of the ground in the 
neighborhood of the pumps be honeycombed by un cemented 
privy vaults without supplying the patrons of the adjoining 
pumps with a less liberal and partially filtered solution from 
the surrounding sinks. 

Around New York there are doubtless many communities, 
small and large, whose ill repute for " malaria " is due in 
large part, if not entirely, to the circumstance that their 
water supply is largely drawn from contaminated wells and 
cisterns. 

^ I 1 I > 

ENGLAND'S SOUBCES OF MOTIVE FOWEB. 

For a time so much popular apprehension existed among 
the English people regarding the exhaustion of their coal 
supply that a royal commission' was appointed to inquire 
into the matter. They reported, after due examination into 
the subject, that the total available coal within the United 
Kingdom, was not likely to be exhausted under from 376 to 
360 years, at the rate of consumption going on in 1871. Not- 
withstanding this long period before the coal supply -will be 



exhausted, a writer in L'lngmieur Universal thinks it is worth 
while for England to be inquiring now what substitute can 
be drawn upon for coal. For purposes of iron smelting 
there is no good substitute known except charcoal, and 
obviously its employment is out of the question in England. 
Therefore the writer concludes that there is very little pros- 
pect at present of inventive ingenuity doing much to super- 
sede the use of coal in this direction. But for many me- 
chanical and useful purposes a substitute would not be difli 
cult to find. The writer thinks it has been demonstrated 
that coal gas for illuminating puposes can be superseded 
with advantage, and it is obvious that mechanical genius 
may any day work similar marvels in other departments 
where coal has hitherto been considered a necessity. There 
is no, present prospect of such a result occurring in iroff 
smelting; but for mechanical purposes indreased attention 
is now being directed to hydraulic power — a power which 
has been too much neglected in our times of abundant coal 
supplies. He then repeats Dr. Siemens' calculations of the 
power that is daily running to waste at the Falls of Niagara, 
where 100 million tons of water fall some 300 feet every 
hour. The force represented by the principal fall alone 
amounts to 16,800,000 horse power; and to produce the 
same amount of power by steam would require 366 million 
tons of coal per annum — an amount which all the coal raised 
in the world would scarcely be sufiicient to supply. Tre- 
mendous as this appears, the calculation may be regarded as 
more curious than useful; for, as the district around Niagara 
is destitute of minerals, the water power of the Falls is 
never likely to be utilized. But the calculation might be 
usefully applied to other places. Sir William Armstrong 
has done good service in the way of showing how to carry 
and utilize water power at a distance by conveying it 
through high pressure mains. For instance, were this power 
generally employed, where possible, to give motion to 
dynamo-electrical machines, the electric light could not 
only be produced altogether without the use of coal, but it 
could be carried to a great distance, illuminating towns dis- 
tant from coal fields at less cost and in a superior manner to 
anything that has ever been done by gas. Another means 
that is capable of more extensive application is compressed 
air, which has been employed with wonderful results in 
some places on the Continent. Still, when all these and 
other sources of power are brought into more extensive re- 
quisition, coal will continue to be indispensable for many 
purposes. But though our stock in store is immense, the 
coal trade in the future is likely to experience greater vicis- 
situdes than in the past; and, with the recollection of the 
fluctuations of the last ten years still fresh in the public 
memory, it is well as far as it is possible to provide a second 
string to our bow, so that when one source of power fails 
another may be readily available. 



GOLD CLIMATES IN THE TBEATUENT OF CONSUUFTION. 

No subject perhaps has received a greater share of atten- 
tion from the medical profession than that of the proper 
method of treating consumption ; and a more important sub- 
ject has never enlisted the consideration of scientific men; 
for, of all the diseases with which mankind is afflicted, tuber- 
culous consumption is perhaps the most serious, and, exclud 
ing epidemics, causes the greatest proportion of deaths. In- 
deed, statistics show that of the 968,000,000 people inhabit- 
ing the globe, 3,000,000 die each year of this dread disease. 
In view of this fact. Dr. Talbot Jones has prepared and pub- 
lished in the current number of the N'ew York Medical Jour 
nal, an elaborate paper to show that, of all the resources at 
our command in warding off this malady where a predispo 
sition to it exists, or in combating it when once established, 
dependence alone can be placed on climate. When we be- 
gin to inquire into the character and comparative merits of 
climates, he remarks, we are at once struck with the fallacy 
of the doctrine, which has obtained for generations, that the 
disease is more frequent in cold than in warm latitudes. 
Just the reverse of this is true. If there is anything with 
reference to climate which is definitely settled, it is the fact 
that phthisis is vastly more common in warm, tropical coun- 
tries than in cold latitudes. Consumption is relatively as 
common in our own health resorts as it is in the correspond- 
ing warm countries in Europe. 

From an extensive series of data, it has been shown that 
the farther we progress north the greater the immunity' the 
inhabitants enjoy from the disease; and very far north, con- 
sumption is either extremely rare or altogether unknown. 
In the bleakest, coldest, and most exposed portions of the 
globe, and where sudden and severe changes of the atmo- 
sphere hold to a maximum, consumption is very infrequent. 
Indeed, so true is this that we are forced to the conclusion 
that extreme cold is inimical to the production of consump- 
tion. The primary effect of a cold climate is an increased 
demand for oxygen; tissue changes take place more rapidly, 
together with the products of increased tissue metamorpho- 
sis. To meet this increased demand on the economy, more 
food is taken, the digestive power and appetite are increased, 
and all the processes which govern organic nutrition are im- 
proved. The processes of absorption, secretion, sanguifica- 
tion, assimilation, respiration, and circulation, are carried on 
much more actively than in warm climates. Cold, whether 
it be water or climatic, is well known to be a powerful 
tonic. That increased oxidation of the tissues takes place 
in a cold climate is shpwn by the increased carbonic acid 
which is thrown off fffiiJl tlie lungs. The most robust 
healtli is maintained wljew CQjjstructive and destructive 



metamorphosis of tissue is most actively carried on, and it is 
the fair balance of this process of destruction and reparation 
which constitutes the phenomena of life. The effects of 
heat on the system are much the opposite of those of cold. 
Heat is relaxing and enervating. Oxidation of the tissues is 
greatly lessened when the body is in an atmosphere warmer 
than itself. The effect of humidity combined with heat is 
not only immediately harmful and dangerous, but is very 
likely even to give rise to the tuberculous cachexy through 
suppression of cutaneous transpiration. 

Out of a vast accumulation of facts with regard to cli- 
mate, there are some upon which the profession are agreed. 
Among these is that of altitude. Careful investigation of 
this matter ijiade by competent and trustworthy men, both in 
this country and in Europe, clearly indicates the importance 
of altitude in the climatic treatment of consumption. There 
is much more ozone in the higher than in the lower strata of 
the atmosphere, and that this is exceedingly valuable in the 
climatic treatment of phthisis is clearly indicated. Ozone 
possesses high oxidizing power and purifies the atmosphere 
by chemically uniting with the products of decomposition. 
It destroys organisms by combining with them. It also pro- 
motes nutrition and blood changes by supplying to the re- 
spiratory organs a most active form of oxygen. 

A careful study of the facts adduced in his paper leads 
Dr. Jones to the following conclusions : (1. ) No zone enjoys 
entire immunity from pulmonary consumption. (3.) The 
popular belief that phthisis is common in cold climates is 
fallacious; and the idea, now so prevalent, that phthisis is 
rare in warm climates is as untrue as it is dangerous. (3.) 
The disease causes a larger proportion of deaths on the sea- 
Shore — the mortality diminishing with elevation up to a cer- 
tain point. (4.) Altitude is inimical to the development of 
consumption, owing chiefly to the greater purity of the at- 
mosphere in elevated situations, its freedom from organic 
matter, and its richness in ozone. (5.) Moisture arising 
from a clay soil or due to evaporation is one of the most in- 
fluential factors in its production. (6.) Dampness of the at- 
mosphere, from whatever cause or in any altitude, pre- 
disposes to the development of the disease, and is hurtful to 
those already attacked. (7.) Dryness is a quality of the at- 
mosphere of decided value. (8.) The most unfavorable cli- 
mate possible for a consumptive is one of uniform high tem- 
perature and of high dew point (warm and moist). (9.) The 
effects due to change in the atmosphere are by no means so 
pernicious as are generally supposed, and upon this subject 
present views require modification. 

In conclusion. Dr. Jones adverts to the influence exerted 
upon consumptives by the climate of Minnesota; and, after 
pointing out the various facts relating to its geographical 
position, altitude, geology, character and configuration of 
its soil, and other physical aspects, gives it as his conviction 
that those predisposed to the disease, or laboring under its 
first stages, are likely to be benefited or cured by a residence 
in that State. Between the pleasant rolling prairie, the 
wooded lake region, and the dense pine forests Of the north- 
ern section of the State, they can choose what seems most 
agreeable and best adapted to them; while the dry, bracing 
atmosphere will enable them to live much of the time out of 
doors without fear of taking cold, the latter feature being 
one of the greatest charms of the climate. The author 
strongly insists,'however, on the inutility of sending phthisi- 
cal patients to Minnesota who are in the advanced stages of 
the disease. Where the stage of ulceration and excavation 
has been reached, this climate does positive harm, although 
there are numerous exceptions to this rule. 
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Running a lioconiotlve fritbont Fire, 'Water, or 
Steam.— An Amusing Incident In the Career of TUlr, 
A. Ij. HoUey. 

While working as an engineer on one of the railways he 
made a wager with some of his fellows that he could run a 
locomotive a mile without fire, water, or steam, the locomo- 
tive to be taken empty and cold from the shop, and towed 
by another engine to a point at some distance on the road, 
where a level stretch of track favored the experiment. 
Young Holley rode in solitary state on his cold locomotive 
to the scene of trial, and, unsuspected by his escort, so ar- 
ranged matters that during the trip the motion of the drivers 
and pistons stored the boilers with compressed air. This 
gave him, by the time the destined point was reached, an 
accumulation of power by means of which he ran his mile 
and won his wager. 



Underground Tides., 

Our recent notice of the regular tidal rise and fall in the 
waters of certain South Carolina wells has called out reports 
of similar phenomena elsewhere. A correspondent in 
"Vienna informs us that the water in the coal mines at Te- 
plitz, Bohemia, exhibits similar tides. Something of the same 
nature has been observed lately in this city in digging for a 
foundation for the elevated railroad pier at 103d street and 
Third avenue, just below the old Bull's Head Hotel. 

■ i* < « > ^ — ■ 

CallTornla Quicksilver. 

Five counties in California contain quicksilver mines. 
During the past three years the aggregate production has 
been, in flasks: Napa county, Redington mine, 35,494; Lake 
county, Sulphur Banks, 30,849; Great Western mine, 14,366; 
Sonona county. Oakland, 4,687; Fresno county. New Ida, 
17,846; Santa Clara county, Guadaloupe, 18,953; New Alma- 
da, 58,488. A flask of quicksilver contains 76J^ lb. 
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EDISON'S ELECTBICAL OENEBATOB 

When Mr. Edison said he was ahout to produce a practi- 
cal economical electric light for general use, the entire 
business world took it for granted that it was forthcoming. 
Gas stocks tumbled both in this country and in Europe, and 
the people waited for the coming light. Scientists having 
had experience in this direction shook their heads, but for 
the most part suspended judgment. 

Delay on the part of Mr. Edison comforted the holders of 
gas stocks, and confirmed the scientists in their belief that 
he had undertaken not only a task of great magnitude 
and difliculty, but one that would require more time 
and means than could be controlled by most experimenters. 
But Mr. Edison, flushed by his scientific victories, was un- 
daunted and determined to yield to no obstacles. 

Unfortunately, however, the daily papers from time to 
time printed reports of progress in electric lighting, which, 
from their extravagance and inaccu- 
racy, placed Mr Edison, to say the 
least, m an extremely embarrassing 
position as regards his alleged pro- 
mises and the expected fulfillment 
of them, besides misleading the pub- 
lic as to the true nature of the pro- 
blem to be dealt with, resulting in a 
reaction of feeling prejudicial to 
Mr. Edison's just fame. 

At present little is said by Mr. 
Edison concerning his electric light, 
excepting that he considers it an 
assured success, and that he is per- 
fecting the details of his electric 
lighting system as rapidly as pos- 
sible. 

It is not our purpose just now to 
enter into a description of Mr. Edi- 
son's electric lighting system as a 

whole, but to describe his new electric generator — one of the 
most important factors of the system — and also to describe 
his new electrical motor used in driving light machinery for 
domestic and industrial purposes. 

The new generator resembles in some respects other well 
known forms, but it differs from them all in several very 
important particulars; for instance, the field magnets are 
immense, being about 54 inches high, and weighing about 
1100 lb The magnet cores — of wrought iron — are 6 inches 
in diameter, and 36 inches long; they are mounted upon 
heavy cast iron blocks, 10^ inches high and 9 inches wide, 
and are connected at the top by a wrought iron yoke, 6 
inches high and 7 inches wide. The cores are wound with 
3 layers of No 10 cotton covered wire, the ends of which 
are connected with binding posts on the base of the machine. 
The two blocks upon which the cores rest, as well as the 
bearings of the armature, are supported by a cross-shaped 
brass casting. 

The armature whiclr revolves in the cylindrical space be- 
tween the poles of the field magnet is shown in section in 
Fig 2. It consists of a wooden cylinder. A, mounted oa a 
IJ^ inch shaft, and having attached to its ends soft iron 
plates, B, between which there are several layers, D, of No. 
20 soft iron wire wound cir- 
cumferentially. Outside of 
the iron disks, B, there are 
vulcanized-fiber disks, C, hav- 
ing their peripheries notched . . 
to receive the several coils, 
E, of insulated wire wound 
lengthwise on the cylinder 
and connected with copper 
bars, F, of the commutator 
cylinder, G. There are 41 
Y^f ij in. wires in each strand, 
and each strand passes length 
wise around the cylinder on 
diametrically opposite sides, 
the opposite ends of all of 
the wires in each strand be- 
ing soldered to commutator 
bars on opposite sides of the 
commutator cylinder. There 
are 40 strands surrounding 
the armature, and the com- 
mutator cylinder is pressed on opposite sides by copper wire 
brushes which take off the current. The armature shaft has 
a 10 inch pulley with a 5 inch face, and the speed of the ma- 
chine is about 500 turns per minute. Although the current 
from the armature may be used to excite the field magnet, 
Mr. Edison finds it more economical to charge the field mag- 
net by means of a separate machine. In fact, he intends to 
charge a battery of such generators with a single Paradic 
machine of this form. 

An important fact has been developed in the course of 
Mr. Edison's experiments with this generator. He finds 
that by connecting the ends of the field magnet by a 
copper wire for a moment when the machine is started, 
the field magnet soon attains its maximum charge, which it 
retains so long as the generator is in continuous operation. 
It requires a minute or more to fully charge the immense 
magnets, and when charged their influence is far reaching 
and powerful The internal resistance of the armature is 
only 3^ ohm, and Mr. Edison claims that he realizes 90 per 
cent of the power applied to this machine in effective exter- 
nal current. It requires but horse power to drive it, and 



the current generated is sufficient to produce lighfrj oi sixteen 
candles each. The economy of this machine is shown 
by the fact that one man may turn it with suiiicient rapidity 
to maintain the electric arc of a Jablochkoflf candle. 

While this generator in general principle is the same as in 
the best of the well known forms, still there is an all-im- 
portant difference, which is, that it will convert and deliver 
for useful work nearly double the foot-pounds of energy that 
any other machine will under like conditions. It has been 
shown by Hopkinson that the Siemens machine, which is gen- 
erally recognized as the best form yet devised, converts from 
the belt to the circuit 92 per cent of the energy, but later 
corrections reduce this to 83 per cent ; from these results many 
scientists have inferred and stated that there was little mar- 
gin for improvement in the generating machine. Now the 
energy converted is distributed over the whole resistance; 
hence if the resistance of the maphine be represented by 1, 




Fig. 2.-THE ARMATURE. 

and the exterior circuit by 9, then of the total energy con- 
verted, -j3)- will be useful, as it is outside of the machine, and 
I'j lost in the resistance of the machine. 

The Siemens machine, and nearly all other machines in 
use, make the external resistance equal to that of the 
machine; hence one half of the energy only is useful, and 
any attempt by these inventors to increase the exterior re- 
sistance, so as to change the distribution of energy to ob- 
tain more exterior work, results in reducing the power of 
the machine to convert- energy. Therefore, efforts toward 
economy in one direction are met in the other direction 
by loss in the interest account due to the necessity of using 
a greater number of machines to convert a given amount 
of power. 

In Mr. Edison's generator 5 horse power is transferred 
upon a resistance of 5 ohms, of which a }^ ohm is in the 
machine, thus delivering -j^o" of the total current upon a cir- 
cuit exterior to the machine; thus nearly the maximum 
economy is attained when other machines, under like con- 
ditions, will scarcely give any current at all. 

In dealing with the electric light problem, Mr. Edison has 
very properly devoted a large share of time and attention to 
the production of an economical generator, as it is the very 



and adapted it to his own purposes. As there is neither iron 
nor magnets in the apparatus it may be used in the vicinity 
of the generator without being influenced by its magnets. 

The electrical current traverses the two large spirals of 
copper ribbon, and also the smaller spiral, whose bifilar sus- 
pension keeps it at right angles to the larger spirals when 
no current passes. The smaller spiral carries a small mir- 
ror, and the readings are taken from a distant scale, the 
light spot serving as an index. The circuit is completed 
through the smaller spiral by means of mercury cups kept 
cool by water running through their hollow walls. 

The galvanometer tests are made in a- distant building 
where neither jars nor magnetic influence can affect the 
accuracy of the readings. The galvanometer (Thomson's 
reflecting) is placed on a table resting on a brick founda- 
tion and is inclosed by a dark - chamber having apertures 
for viewing the scale. The development of the new elec- 
tric generator has required months 
of careful investigation by aid of 
these two instruments, and it is 
only after making hundreds of 
alterations and experiments that 
the improvement has been wrought. 
Fig. 3 shows Mr. Edison's 
new electric motor intended for 
running sewing machines, small 
elevators, lathes, and other light 
machinery, by connecting it with 
the same wires that furnishes the 
current for the electric lamps. 
Its construction differs but slightly 
from the electric generator. The 
armature is arranged parallel with 
the magnet instead of transversely, 
and the magnet is formed of a single 
casting. In other respects it is like 
the generator, having the game form 
of armature, also commutator cylinder and brushes. The 
engraving represents the motor about one fourth of its 
real size. 

Whatever may be said or thought in regard to Mr. Edi- 
son's progress in electric lighting, it cannot be denied that 
he has made important discoveries which must tend to 
cheapen the electric light generally, and when he shall have 
completed his electric lighting system we hope he will reap 
the reward merited by his untiring perseverance. 
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Fig. 3. -EDISON'S ELECTRIC MOTOR. 

foundation of the system. It bears the same relation to 
electric lighting that the cheap production of gas does to 
gas lighting. It is as important to generate electricity 
cheaply as to use it economically. Mr. Edison meets 
squarely both ends of the question, and is carrying on Ms 
experiments on a gigantic scale-, being encouraged by new 
developments he continues his researches in 'expectation of 
still better things His electric generator he considers com- 
plete; his electric lamp, although in good usable form, is 
slowly improving, and will not be introduced to the public 
so long as Mr. Edison thinks it can be improved. 

The lower view in our large engraving represents one end 
of the Menlo Park machine shop, showing the 80 horse 
power engine in the engine room beyond. One of the new 
electric generators is shown on the right, and the dynamo- 
meter with which the power tests are made is shown on the 
left. Not far from the generator is placed an electric dyna- 
mometer, shown in one of the smaller views at the top of 
the page. 

This electrical dynamometer is the invention of Prof. J. 
W. Trowbridge. Mr. Edison has, however, improved it 



MECHANICAL INTENTIONS. 

An improvement in counter stiffeners for boots and shoes 
has been patented by Mr. Frank Avery, of Garden Prairie, 
ID. The object of this invention is to provide a counter 
stiffener that will be durable, stiff, and waterproof, and 
that can be easily applied in the manufacture of all kinds of 
boots and shoes. 

Mr. John W. King, of Huntingdon, Tenn., has invented 
an improvement in washing machines. The invention 
consists in a simple arrangement of mechanism for driving 
pounders or cups. 
Mr. Lyman H. Blend, of Oneonta, N. Y., has patented an 
improved machine for use in 
the treatment of paralysis in 
its various forms, curvature 
of the spine, and their kin- 
dred diseases, by producing 
a passive motion of the feet 
and legs similar to the natu- 
ral step in walking, and by 
the partial suspension of the 
body from the waist or head. 
Mr. Jacob Obrist, of Au 
Sable Forks, N. Y., has pat- 
ented an implement for hold- 
ing and entering tacks in put- 
ting down carpets, trimming 
and covering furniture, and 
other similar purposes. It 
consists in providing the 
lower jaw of the pinchers 
with a V-shaped notch to re- 
ceive the shank of the tack, 
while the upper jaw bears 
upon the head and holds it securely while being entered; 
also, in curving the handles, so as to permit the lower jaw 
to rest upon the floor and leave space for the hand under 
the handle. 

An improvement in detachable table legs has been patented 
by Mr, James W. Bullock, of Boston, Mass. The object of 
this invention is to construct tables, stands, chairs, and other 
articles of furniture, so that they can be readily taken apart 
and packed in compact form for transportation ; and the in- 
vention consists in the attachment of the legs by dovetail 
joints and spring friction devices, so that they can be easily 
removed and adjusted. 

Mr. Eli Hancox,,.of Troy, N. Y., has patented a lap ring 
for chains of all kinds. It consists of diagonally overlap- 
ping and interlocking ring sections, that are connected by a 
central transverse stay, secured by a fastening screw, and, 
in addition thereto, by cross pins or rivets. 

' A device for sawing logs into boards or joists, etc., of any 
desired thickness and width at one and the same time at one 
operation, has been patented by Mr. John W. Morris, of 
Moss Point, Miss. 
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FBENCH HOBIZONTAL FLOUB MILLS. 

The mills exhibited at the late Exhibition in Paris by 
Messrs. Bresson, Fanchon & Co., of Orleans, are novel in 
several particulars. The stones are arranged so that they 
lie parallel to each other, and they are arranged so that 
they may yield when subjected to sudden jars or shocks. 
This avoids serious damage to the mill, and prevents the 
heating of the stones and grain. The grain 
is drawn in through the eye of the stone, and 
equally distributed between the stones by an 
apparatus which also furnishes cool air for 
the spaces between the stones, which cools 
both the stones and the grain. A cast iron 
case incloses the stones, leaving an air space 
all around them, in which air currents are pro- 
duced by a blower at the top of the casing. 
These mills are provided with conveniences 
for removing and replacing the stones, and 
they are compact and efficient. 

The stationary mills shown in Pig. 1 are 
supported by a strong cast iron frame, and 
the portable mills. Pig. 2, are supported by a 
substantial wagon frame. The bolting box is 
connected with the mill and has no special 
shafting, but takes its power directly from tho 
shaft that drives the stones. 



tained by a clutch connection with a fixed brace of the 
weighted arms, and it is raised or lowered by means of a 
curved arm and guide roller passing along the pattern of the 
form. When a table leg or other object is held in position 
of rest in the lathe, the cutting tool passes longitudinally 
along the same, and works out in it a groove or channel. 
The dividing disk being turned for the distance of one sub- 



fVood Pulp making. 

According to Leffel's News Newton's pulp 
mill, at Holyoke, Mass., uses iivecordsperday 
of spruce and poplar wood in the making of 
maniia papers. In wood-paper manufacture 
the split fourfoot timber Is fed into a circular 
fan-like hopper provided with swiftly revolv- 
ing steel knives, which cut the timber into 
small chips in very short order, when a fan drives them up 
into the loft, where they are shoveled into two steel ^djgest- 
ers holding from four to six tons each. Soda ash and other 
chemicals are introduced, a heavy head of steam is turned 
on, varying in different mills from 100 to 300 lb. pressure to 
the square inch, and the chips are cooked until the fibers are 
thoroughly separated. Then the pulpy mass is washed out 
into vats to drain off the chemicals, and after it has become 
solid it IS again washed out and pumped up into the engines 
and beaten, and the usual pro- 
cess of paper making is then 
gone through with. 

Some makers, like Superin- 
tendent Tower, formerly of 
the Dexter Company, of 
Windsor Locks, think ever- 
green woods far preferable, 
as having a larger and more 
hardy fiber. He thinks we 
are only in the rudiments yet 
of wood-paper making, just 
as the rag-paper men were 
twenty years ago, and be- 
lieves the time is coming 
■when, by gradually discov- 
ered processes, wood papers 
may be as finely made as rag 
papers are now. 




Pig. l.-STATIONARY MILL. 

division after each channel is completed, the next channel 
is then produced by the return motion of the carriage. By 
turning the object slowly in the lathe, simultaneously with 
the revolving and traversing motion of the cutter, heliCDidal 
channels or grooves are formed. For grooving conical pans, 
the cutter shaft Is guided along an inclined guide pattern, or 
its axis is placed at an angle to the longitudinal axis of the 
lathe. The cutter adjusts itself to the shape of the object. 



KISCELLANEOTTS INVENTIONS. 

Mr. Richard R. Jones, of Remsen, N. Y., has invented a 
simple and economical arrangement for fastening the covers 
of butter tubs, so as to make them perfectly secure and air- 
tight. It consists of crossbars applied to the top or cover 
at right angles to each other, the ends of which are adapted 
to enter under the flanges of ears projecting above the top 
of the tub, and thus fasten the cover securely 
in place; it also consists of a key for pre- 
venting the cover from becoming disconnect- 
ed from the ears, and which also serves, when 
drawn out, as a lever for turning the cross 
pieces under or out from the ears, as may be 
required. 

An improvement in bricks has been patent- 
ed by Mr. Effingham L. SchiefEelin, of East 
Chester, N. Y. The object of this invention 
is to provide bricks to be used in the inner 
walls and partitions of houses as a substitute 
for laths in holding plaster, stuccp, etc., the 
bricks having rows of grooves or indentations 
sunk on a downward incline in one face, into 
which the plaster or stucco will enter and be 
held fast. 

Mr. EmilHunziker, of South Bergen, N. J., 
has invented an improved safety faucet hold- 
er. The object of this invention is to provide 
a method of tapping barrels of beer and other 
liquid, and entering a faucet therein without 
permitting the escape either of gases or liquids 
therefrom. 

Mr. James P. Crutcher, of Bethesda, Tenn., 
has patented an improved horse detacher for 
disconnecting the traces from the singletree, 
and thus allowing the horse to free himself 
'from the vehicle in case of accident or danger requiring it. 
The traces are secured to the singletree by sliding spring 
bolts, which are held in a retracted position out of 
engagement with the traces by means of spring catches. 

An improvement in concrete pavements, patented by Mr. 
John Murphy, of Columbus, Ohio, relates to pavements hav- 
ing a base of cobble stone; and it consists in combining with 
the cobble stone, for filling up the interstices and giving a 
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Quick Forging. 

Recently the steamer St. 

John, of the People's Line to 

Albany, broke her shaft. A new shaft, 37 feet 6 inches in 

length, 20 inches average diameter, and weighing 40,000 lb., 

was made from the blooms, turned, and finished in six days. 

Tlie work was done at John Roach's establishment, and is 

pronounced the quickest work of the kind ever done in this 

city. 

-. ^ I « I » • , 

CAEVING ATTACHMENT FOE LATHES. 

The carving attachment shown in the engraving is from 
the shops of M. Arbey, of Paris, France. It is intended to 
be affixed to common lathes for the purpose of grooving, 
channeling, and or- 
namenting columns 
balusters, table legs, 
and similar articles 
of irregular shape 
The carving at^ 
tachment is placed 
on a traveling car 
riage, and supported 
on an adjustable 
cylindrical stand- 
ard, to which the 
balanced arms of 
the cutter shaft are 
pivoted, the latter 
being revolved by a 
pulley and belt con- 
nection with a tra 
veling pulley of 
the cutter-actuating 
shaft. The cutter 
shaft is movable on 
its bearings by a 
lever handle, while 
the pulley is re- 



and carves, by its uniform forward motion, an ornamental I smooth upper surface, a mastic composed of pulverized iron 

slag, pulverized stone, dried 
sand, oxide of iron, lime, 
and pitch or asphaltum and 
coal tar. 

Mr. William Beeson, of 
Eagle Rock, Idaho T. , has pa- 
tented an improved automatic 
table waiter to take the place 
of the waiters in restaurants, 
saloons, and other places for 
carrying the orders from the 
tables to the cook room or 
counter, and the articles or- 
dered back to the tables. 

An improvement in linch- 
pin holders, patented by Mr. 
Benjamin Goodyear, of Car- 
lisle, Pa., is designed to pre- 
vent the misplacement of the 
linchpins of wagons and 
other vehicles, and it consists 
in a band or ring attached by 
a hinged joint to the hub, so 
groove of equal depth throughout the entire length. For as to encircle the spindle and cover the ends of the linchpin 
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Fig. 3.-P0RTABLE MILL. 



the purpose of pearling or doing other ornamental carv- 
ing, the cutting tool is guided to the work by a handle, 
while the object is turned in the regular manner by the 
dividing disk, so that the pearls may be formed at uniform 
distances. 

The adjustability of the cylindrical standard, in connec- 
tion with the balanced cutter shaft and handles, admits of 
the convenient and accurate handling of the carving attach- 
ment, so that a large variety of ornamental work may be 
accomplished on this machine quickly and economically. 




ARBEY" S CARVING ATTACHMENT FOR LATHES. 



The holding ring can be raised for relieving the pin when 
desired, and when in place, for further security, is held by 
a spring catch. 

Mr. Cons tan tin Lazarevitch, of Brooklyn, N. Y., has 
patented an improvement in devices for preventing the shift- 
ing of grain in vessels. Vessels carrying grain in bulk have 
their holds provided with a ceiling or lining to keep the 
grain dry, and having, running lengthwise through the cen- 
ter of the hold, partitions called "shifting boards," which 
divide the cargo into two portions, for the better protection 

of the vessel; yet 
these boards do not 
always prevent the 
grain from shifting, 
so that the vessel 
may be thrown on 
her beam .ends. 
This invention con- 
sists in arranging 
on each side of the 
hold of a vessel, and 
securing to the cross 
and deck beams, a 
series of triangular 
box frames, with 
bases uppermost, 
closed at the ends 
with strong parti- 
tions, and reaching 
from the deck above 
to supporting joists 
or timbers below, 
and in hinging to 
the upper longitu 
dinal pieces of each 
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frame two broad tables of wood or metal correspondmg in 
length and width with the sections, so arranged that one will 
overlap the other at whatever angle they may be inclined; 
each end partition is provided with two pawls, which engage 
on the uppermost table, and serve to hold both' of them 
down. 

An improvement in breast collars for harness has been 
patented by Messrs. R. Pat tin, of Harmar, H. L. Sibley, of 
Marietta, and T. M. Beagle, of Harmar, Ohio. This im- 
proved device is constructed of a rod or stout wire bent into 
the required shape, thus forming a skeleton arch, to which 
a bridge plate is attached at the center, and is applied to a 
breast collar by a rivet, so that its ends are free and cushioned 
on the latter. 

Mr. Herman T. Detert, of Faribault, Minn., has patented 
an improved pad for horse collars, which is so constructed as 
not to rest upon the top of the horse's neck, thus preventing 
the neck from being made sore, and allowing it to heal if 
previously injured. The invention consists in the angular 
iron plate having the front and rear parts of its middle or 
angular part cut away. 

An improved washboard has been patented by Mr. Frank- 
lin M. Smith, of Thivener P. O., Ohio. The invention con- 
sists in a novel construction of the frame of the washboard, 
and of bars used in connection therewith, to form a rub- 
bing surface for the clothes, whereby provision is made for 
placing the bars In position, and for removing them and 
changing their positions when they become worn. 

Mr. Benjamin p. Morrison, of Abingdon, Va., has patented 
an improved fence post, which may be readily set in the 
ground without its being necessary to dig a post hole, and 
which, when set, will support the fence firmly. 

Messrs. John McL. Wood and William N. Bellah, of Saint 
Jo, Texas, have patented an improved iron saddletree fork, 
consisting in a combination of plates made with a curve or 
swell, and provided with the plain flanges and the notched 
flanges, with the arms of the fork having their inner sides 
recessed and provided with the plain flanges and the notched 



An improvement in lamp stove ovens has been patented 
by Mr. Charles W. Daly, of Brooklyn, N. Y. This inven- 
tion relates mainly to the construction of cooking ovens for 
lamp and gas stoves, steam heaters for cooked food, and 
other similar apparatus, the object being to render them 
simpler and less expensive in construction than when made 
in the usual way. 

An improved drill sharpener has been patented by Mr. 
Thomas J. Williamson, of Carson City, Nev. The drill to 
be sharpened is heated, and then the end or point placed be- 
tween dies in the recess that corresponds to the diameter of 
the drill, and the blocks and dies closed upon the drill 
point; then, by striking a few blows with a hammer on the 
drill head, the point is spread and caused to take the shape 
of the recess and the edge sharpened. 

An improvement in feeding apparatus for nail machines 
has been patented by Mr. John T. Jones, of Chattanooga, 
Tenn. This device insures a definite vibration of the feed- 
ing devices, so that the nail plate or rod is fed a uniform 
distance, thereby preventing making the nails too large. It 
also adjusts the throw or vibration of the forks, and thereby 
regulates the feed as required for nails of different sizes. 

. •» I a > ^ : 

Export Paper Trade. 

A contemporary notes, as an Important feature of the 
paper industry, the steady increase in the exports of Ameri- 
can paper, especially of the finer kinds. The total exports 
last year amounted in value to $1,108,318, having grown from 
the comparatively insignificant amount of $3,777 in 18fi9. 
The imports, on the other hand, have dwindled down from the 
maximum of $1,326,460, in 1873, to the total amount of 
$135,487 for papers of all kinds last year. These latter were 
largely made up of wall papers of the more expensive 
designs, only a trifling quantity being flne writing papers. 
The superiority of the home-made paper is now fully con- 
ceded at home as well as abroad, and large orders have lately 
been received from new customers in Holland and other 
countries. Recently there were representative buyers here 
from Japan and China, who have hitherto been accustomed 
to have their wants supplied in the British markets. The 
qualities for which the flne domestic papers are noted are 
their purity, tenacity, freedom from blemish, and beauty of 
finish. The machinery used is brought to the greatest 
degree of perfection, and new improvements are constantly 
being made. 



Home Chemicals. 

Among the articles of merchandise formerly imported in 
large quantities, but which have been largely superseded by 
home production, are chemicals. Tartaric acid, the importa- 
tion of which last year reached only 183 lb. ; not long ago 
500,0001b. came from abroad annually. Of citric acid, 
37,018 lb. was imported, against a previous annual importa- 
tion of 350,000. The lime juice, from which the acid is made, 
is still imported on account of the small growth of limes 
and lemons in the United States. If Southern agricultur- 
ists, suggests a contemporary, gave attention to these fruits, 
a new industry, in extracting the juice, could be developed. 
Last year but 3,493 lb. of borax was imported, owing to the 
working of our new borax mines. Formerly from 600,000 
to 1,000,000 lb. was annually received. . Of cream tartar, 
none was received in 1878 from abroad. About six years 
ago the receipts were 9,000,000 lb. annnally. 



TOBTOISE SHELL 

The horn-Mke epidermoid, plates which cover the dorsal 
buckler or carapace of the sea tortoise, are in some species 
so flne and of such beautiful colors as to be employed for 
various purposes of art. It is only those, however, of the 
hawk bill {Eretmochelys imbricata) and caret species that pos 
sess any great trade value , the plates being stronger, thicker, 
and clearer than in other species. There are usually thirteen 
plates on the carapace, called collectively m trade, • the 
head " — four on each side and five on the back, the last bent 
in the center. Of the side plates, the two middle are the most 
valuable, being the largest and thickest, those on the back 
and margin, known as the '■hoofs ' or ' claws," are com 
paratively of less value. There are twenty four marginal 
pieces, which are termed the 'feet ' or "noses." The 
lameUm or plates vary in thickness from J^ to J| of an inch, 
according to the age and size of the animal, and weigh col 
lectively from 4 to 6 pounds or upward. In an animal of 
ordinary size, about 3 feet long and 2% feet wide, the largest 
plates weigh about 9 ounces and measure about 13 by 8 
inches, and are }^ of an inch thick in the middle. 

Tortoise shell is usually detached from the carapace and 
bony framework by placing heat below, or sometimes by 
soaking it in boiling water. In the West Indies the plates 
or blades of tortoise shell are removed by burying the carapace 
in the ground or sand for ten or twelve days. When taken 
up the blades fall off, and the thirteen dorsal pieces are easily 
collected. A small hole is bored in each, so as to string them 
together, for no experienced buyer will purchase a case of 
tortoise shell unless the whole of the shell is thus presented. 
The "feet" or " noses " of the tortoise shell are chiefly in 
demand in China. 

The blades of the hawk bill or imbricated turtle are very 
transparent, and more beautifully mottled than those of the 
caret turtle; the scales of the latter are thinner, and are not 
used for the same purposes, but employed tor veneering and 
inlaying work. The shell of the hawk bill has a blackish- 
green color, with yellowish spots, while the color of the 
plates of the caret turtle is blackish, with irregular transpar- 
ent spots of golden yellow and veined with red and white, or 
of a brownish-black of various shades. The plates of the 
green or edible turtle {Ohelonia mydas) are thin and flexible, 
and of slight manufacturing use. The scales of the loggerhead 
turtle [Thalassoehelya eaouana) are of a dark chestnut brown, 
very thin, and neither clear nor beautifully colored, hence 
they are of little value; but latterly some use appears to be 
made of them, for the English imports of turtle shell (as it is 
named in contradistinction to tortoise shell) have averaged in 
the last four or five years $30,000 in value. 

Tortoise shell Is worked upon like horn, and is usually 
softened or rendered plastic by placing in boiling water con- 
taining a handful of salt to the quart; by this means it is 
rendered so soft that it can be pressed into moulds. The 
moulds employed are double, so as to contain the shell be- 
tween them, ^hen all is ready the mould is put into a 
press, and the upper half gently pressed down upon the shell 
The whole is then put into boiling water, and as the shell 
becomes more and more softened the upper half of the mould 
is from time to time screwed down, until at length the shell 
is completely pressed into the lower mould, so that any de 
vices that may have been engraved or embossed upon the 
two halves of the mould leave corresponding impressions 
upon the shell. When two pieces of tortoise shell are to be 
joined together the two edges are beveled off, so that one 
inclined edge may lie on the other. The edges are then 
scraped perfectly clean, contact with the fingers or any greasy 
substance being carefully guarded against. A piece of paper 
is then bound around the overlapped edges and fastened with 
a string. A pair of tongs or pincers are then heated and ap 
plied to the shell, one jaw above and the other beneath, by 
which the shell is grasped throughout the length of the seam 
or overlap. By holding it for some time in this position the 
heat of the iron softens the shell and causes the two pieces 
to unite or weld firmly. For modern uses thick tortoise shell 
is more valuable than thin. The uses of the article for orna 
ment are varied, and the number of articles made from it are 
very numerous. Brown and light colored shell is imported 
from India and China to France for faas, the former costing 
$6.35 per pound and the latter as much as $30. In China 
and Japan very beautiful cups and saucers and fancy boxes 
are made from this material. 

Tortoise shell has always been a favorite material for 
combs, but it is only in recent years that jewelry made from 
it has become fashionable in Europe and America, England 
imports annually large quantities of tortoise shell, and, ac- 
cording to Mr. P. L. Simmonds, from whose " Commercial 
Products of the Sea " these notes are borrowed, maintains 
the monopoly of this artistic material. The material is re- 
ceived from India, China, the Eastern Archipelago and 
Pacific Islands, Australia, the West Indies, South America, 
and Africa. 

— * r > I > _ 

The Iiast Bicycle Race. 

The six days' bicycle race, which took place at Agricul- 
tural Hall, Islington, England, during the first week of Sep 
tember, resulted in a victory for the present champion long 
distance rider, Mr. Waller, of Newcastle-upon Tyne, who 
obtained the lead at mid-day of Monday, and held it until 
the close of the contest. Winning the belt, valued at £100, and 
£135 in money. He totally eclipsed all his previous brilliant 
performances, being credited with the remarkable record of 
1,404 miles 6 laps; Terront, a plucky French rider, secured 
second place, with a score of 1,390 miles 5 laps; Higbam, 



third, 1,145 miles 8 laps. Cann, fourth, 1,100 miles 1 lap, 
several other participants making smaller scores The at 
tendance was large and enthusiastic, especially on the last 
day, when 10,000 persons were present. 



THE LOC&UZATIOK OF AB8£HIC IS THI; BBAIK. 

The important discovery made a few years ago, says the 
Lcineet, by MM. Gauthier and Scolosubofl, that arsenic ad 
ministered to au animal becomes deposited m considerable 
quantities in the brain, has suggested to two French Investi 
gators, MM. Calllol and Llvon, a further series of experi 
ments for the purpose of ascertaining in what condition the 
arsenic is accumulated, whether as a simple deposit or as an 
organic compound. The cerebral substance contains two 
elements — phosphorus and nitrogen — with which arsenic 
has many common characters. The three bodies form simi- 
lar compounds, and in many of these one element may be 
substituted for the other without affecting the general 
characters of the compound. 

Phosphorus exists in the brain in the form of lethicine, it 
is supposed as a phosphoglyceric acid, combined with abase 
— neurlne In the waste of the brain, lethicine probably 
breaks up, and phosphoric acid ultimately results and passes 
away by the urine. Arsenic may replace either nitrogen or 
phosphorus, and in the former case may form a compound 
analogous to neurine, in which the nitrogen is replaced by 
arsenic, and in the latter case the replaced phosphorus may 
be expected to be eliminated in undue quantity, combined 
with oxygen or in some organic compound. The first object 
of the experiments was to ascertain whether the elimination 
of phosphorus underwent any change during the admini- 
stration of arsenic in small doses, which produced death m 
about a month. It was found that during the period of 
arsenical poisoning the quantity of phosphorus eliminated was 
(Mosiderably increased. It is inferred that this phosphorus 
ammtJaa^Q been turned out of its compounds of the brain. 
but itinay be thought that this conclusion is scarcely beyond 
critiei^, for the excretion may be the result of a morbid 

state depending on the presence of deposited phosphorus. 
i» I » I »■ 

CHLOSOPHYL. 

The green coloring matter of leaveshasbeen recently rein 
vestigated by M. Fremy, and his results shed some light on 
the cause of the coloration of autumn leaves, although 
further study is still necessary to account for the manifold 
brilliant tints found in American autumnal foliage. M. 
Fremy's previous studies on chlorophyl tended to prove that 
it was not a simple coloring matter, but composed of two 
different substances — ayellow,which he named PhyUoxanthin. 
and a bluish -green named Phyllocyanic acid. His more recent 
investigations have had for their object to ascertain in what 
condition these constitut-ats of chlorophyl exist in the organic 
tissue, whether mixed or combined, suspended in the liquid, 
or united with the cellular tissue. 

By means of experiments, which are given in detail in the 
Journal de Pharmacie et de Ohimie (torn. xxvi. , s. 5), but 
which it is unnecessary to quote here, he finds that they exist 
in the leaves as a mere mixture. It yet remained to ascertain 
whether the phyllocyanic acid existed in a free state, or com- 
bined with a base, or united with the cellular tissues by a 
sort of capillary affinity. Analysis showed the presence of 
a notable quantity of potassa. The green matter of leaves, 
then, can be considered as a phyllocyanate of potassa mixed 
with phylloxanthin. 

" It has long been known," says M. Fremy, "that leaves 
in autumn lose their green appearance, changing to yellow, 
and also give off a large portion of their alkali. Now we 
know that this process depends upon the decomposition of 
the phyllocyanate of potassa." 

A Snccessfnl ITear. 

The year 1879 will pass into American history as a year of 
wonderful agricultural prosperity The cotton crop is larg-j.r 
by half a million bales than aver before, the tobacco crop 
12,000,000 pounds greater; and the sugar crop exceeds by 
some 300,000 hogsheads all previous yields. These are crops 
which belong almost exclusively to the southern half of the 
republic. In behalf of the Northern States the excess of 
products this year over the crops of any previous year is, 
according to the Chicago Journal of Commerce, 30,000,000 
bushels of wheat and from 80,000,000 to 100,000,000 bushels 
of corn. The hog crop also is larger this year than for a 
number of years past — if it be not the largest ever raised. 



The Use of Spectilcles Delayed. 

Dr Cheatham recommends, in the Louisville Medical News, 
the use of sulphate of eserine as a means of delaying the use 
of spectacles, so that they wiH,|fat be required for several 
years, this alkaloid having'ISeower of stimulating the cil- 
iary muscle and thus assisting accommodation. The strength 
of solutlop recommended is one grain of the sulphate of 
eserine to an ounce of water. One drop of this solution is 
to be put in the eye at night, or when required. 
» I » I ^ 

CxjBBENTS OP AMpfiRB. — Ampere asked if the molecular 
currents of magnets are entirely created in the magnetic sub- 
stance during magnetization, or if the magnetizing cause 
merely determines a circulation of currents pre-existing in 
the metals in their natural state. He inclined to the latter 
opinion. The author thinks that there is every reason to 
admit, with Ampere, that the particular currents pre-exist 
in the magnetic meials, and that the current of the battery 
merely determines the circulation and the direction. — M, 
Treve, in Compter Bendus. 
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BECENT DECISIONS BELATma TO PATENTS, TBADE 

MASKS, ETC. 

By tbe V. S. Circuit Court— Elastern District of 

micblgau. 

PAVEMENT. — PHILLIPS et al. W. THE CITY OF DETROIT. 

1. The members of the Board of Public Works of Detroit 
are bound by an injunction agaiDst the city, of which they 
nave notice, notwithstanding they are not parties to the suit 
nor the writ, and the same is not actually served upon 
them. 

3. It is no excuse for the violation of a preliminary .in- 
junction in a patent case that the patent is invalid or the 
writ improvidently granted. If the court has jurisdiction to 
issue the writ it must be obeyed until it is dissolved. 

3, The wooden pavement patented to Robert C. Phillips 
Is infringed by the use of blocks cut from trees or saplings 
in their natural form, though a narrow segment is cut oflE 
from one side of each block. 

4. Where a preliminary injunction in a. patent case is vio- 
lated the respondents will not be required to pay the paten- 
tee the amount of his royalty where they were acting in an 
official capacity, deriving no personal benefit from the in- 
fringement, especially if there be any reason to believe they 
acted in good faith. 



By the IT. S. Circuit Court.— District of massacliusetts. 

SPINNING FRAME. — DBAPEE et ol. VS. WATTLES. 

1. Nothing being claimed upon reissue (Reissue Patent 
No. 6,386, W. T. Carroll, April 30, 1875, spinning ring) but 
what could have been claimed in the original patent, the 
suggestion of "new matter" was not sustained. 

3. The mere deposit of a model in the Patent Office gives 
rise to no inference that the application for patent was com- 
pleted at such date. 

3. Although the circumstances of the inventor and the 
nature of the article may have required that it be tested by 
others, still, under the defense of adverse public use, it is 
somewhat difficult for a court to qualify, by a supposed in- 
tention not declared at the time, the act of an inventor who 
sells the patented article on two occasions, apparently in the 
ordinary course of trade. 

4. Section 7 of the patent act of March 3, 1839, as amen- 
datory of that of July 4, 1836, construed to imply that the 
purchase, sale, or prior use of an invention, etc., in defeat 
of a patent, shall have been with knowledge and consent of 
the inventor. 

5. But the sale, purchase, or use must have been of the 
thing patented. Hence, where it was a less perfect article, 
not merely a colorable variation, no dedication results, al- 
though such article may embody features in common with 
What was thereafter patented. 



By the Commissioner of Patents. 

EX' PARTE SMITH. 

1. The question whether a complete process, chemical or 
mechanical, can be subdivided in an application, and whether, 
when it is so subdivided, a claim for one of the subdivisions 
can be joined with a claim for the complete process, turns 
on the question whether such subdivisions constitute sub- 
processes, effecting themselves distinct results subsidiary to 
the general result of the entire process. 

3. An applicant may join in one application a broad or 
generic claim for a method or process, and a specific claim 
for one of its forms or modifications; but he cannot unite 
such broad claim with specific claims for two or more of its 
modifications, nor can he unite in one application two such 
specific claims without the generic claim. 
V 8. An applicant may join in one application a broad claim 
for a process of fixing colors, including, as elements, (1) 
painting the substance; (3) heating it; (3) subjecting it to the 
action of vapor; and (4) raising the temperature of the vapor 
during its application; and a claim for one specific form or 
modifjisition of the process covered by the broad claim, in- 
cluding, for example, (1) painting the substance with corro- 
sive cc^rs; (3) heating it; (3) subjecting it to the action of 
Tg,por; and (4) raising the temperature of the vapor during 
its ftpi)lication. 

■ 4. Two claims, of which one does and the other does not 
^how a gradual increase in the temperature of the vapor as 
ment of the process of fixing colors cannot sustain to 
(other the relation of process and sub-process, nor that 
BUS and species, and cannot coexist in one application. 

NICHOLSON m. BENNETT et al. 

1. Interferences between patents cannot be adjudicated in 
the Patent Office ; but interferences between one or more 
applications and two or more patents can be adjudicated in 
the Patent Office, and priority awarded to one of the patents 
or to an application according to the facts, and such adjudi- 
cation is binding upon all parties so far as the interference 
in the Office is concerned, although not conclusive as to the 
relative rights of the parties outside of the Office, nor even 
in ex parte proceedings in the Office. 

3. It is the fact and not the possibility of the claim of an 
invention by an applicant which legalizes the declaration of 
interference between his application and other applications 
or patents showing but not claiming the device. 

3. Subjects of interference are things, not words; and the 
same words must mean the same things in their application 
to several devices in interference. The issue cannot have 
one meaning when applied to one and a different meaning 
when applied to the other. 

4. The word " deflecting " is accurately applied to the 




two inclined planes which constitute the upper walls of the 
combustion chamber.inArbogast's patent No. 180,517, dated 
August 1, 1876; but it has not the same meaning when so 
applied which it has when applied to the upper walls of the 
combustion chamber in Nicholson's application, filed May 
38, 1877, and in Arbogast's patent No. 183,838, dated March 
18, 1877. On this point the application and patent of 1877 
are not anticipated by the patent of 1876. 



By the Acting Commissioner of Patents. 

EX PARTE LIPPINCOTT. 

1. The same requirements as to the division of an applica- 
tion apply to reissue as to original applications. 

3. Giving to the words "revision " and " restriction," oc- 
curring in section 4,916 Revised Statutes, their ordinary sig- 
nification, they cover all actions which the Patent Office is 
authorized to take in regard to any application for a patent, 
and therefore extend to the office the same control in all 
respects over reissue applications that it has over original 
ones. 

3. A single composition needs but a single claim, and if 
an applicant regards a second claim necessary to protect him 
in the employment of added ingredients, such claim must 
be regarded as embracing another and a different article, and 
a division of the application required. 



Manufacture of Paper Collar Goods. 

To the Editor of the Soientific Ameriean : 

My attention having been called to an item in your paper 
of September 6, copied from the Science News (evidently an 
English paper), claiming arsenic had been found upon ana- 
lyzing paper collars, I hasten to disabuse the public of such 
false representations of a nameless M.D. 

This works probably prepares more than three-fourths of 
all the cloths used in the manufacture of paper collars in 
America, an amount which will probably exceed 6,000,000 
running yards the present year, including all the cloths used 
by the Goldsmith and Hoffman Collar Co. , the American Col- 
lar Co., and Jas. L. Libby, of New York; the Reversible Col- 
lar Co., of Boston; and Geo. W. Tapley, of Springfield, 
Mass. 

We also do all the "combining" — uniting of cloth and 
paper — and finishing the united stock ready for cutting into 
collars and cuffs, for the Goldsmith and Hoffman Collar Co., 
of New York, and may, I think, be considered competent 
authority to testify concerning materials used in producing 
paper collar stock. 

I therefore explicitly deny, in the most emphatic manner, 
that any salt of arsenic, lead, zinc, tin, or other poisonous or 
deleterious substance is used in the preparation of paper 
collar stock.. The cloths are "stuffed" with a mixture of 
starch, clay, terra alba, and the most harmless salts of lime, 
magnesia, or barium, materials as harmless as so much beach 
sand either to the skin or in the stomach. When combined 
with paper they are " coated " with similar substances, held 
in place by fine glue, and with the addition of pure beeswax 
and French talc to take a high finish. 

The public mind has been put in such a condition of 
alarm by the recent scrap book " developments " of an igno- 
ramus concerning alleged adulterations of_ food that it is 
peculiarly sensitive, and a little item such as that in your 
paper, uncontradicted, may seriously injure a very import- 
ant, legitimate, and carefully conducted industry. 

Will you, therefore, kindly give prominence to this un- 
equivocal denial of the entire facts quoted, by 
Yours very truly, 

Sfbncer Borden, 'Agent, 

Fall River Bleachery. 

Fall River, Mass., Sept. 17, 1879. 

[Our correspondent has entirely mistaken the meaning of 
the item complained of. 

In our issue of March 1, notice was taken of a case of ar- 
senical poisoning in Denver, Colorado, which was traced to 
arsenic used by the patient's laundress to give a polish to 
starched linen. The extract from the Science News says that 
the case had attracted attention in the English papers, lead- 
ing to an examination of the paper collars and cuffs worn by 
a patient showing symptoms of arsenical poisoning. The 
doctor reported the presence of arsenic in the collars. There 
was no intimation however that the collars were of American 
make. 

It may be proper to add that a recent official analysis in 
London of certain German collars, reported to contain arse- 
nic, proved them to be entirely free from that or any other 
deleterious substance.] 



A SUGGESTION TO ADVEBTISEBS. 

The publishers of this paper are happy to announce to 
their advertising patrons and others, that the Scientific 
American has attained a regular circulation of 50,000 copies 
a week— exclusive of the Scientific American Supple- 
ment, the- latter of which has, next to this paper, the largest 
circulation of any of its class published in this country. 

Manufacturers and dealers in every class of machinery; 
engineers and others wishing employment; patentees wish- 
ing to sell rights, or engage parties to manufacture on shares, 
will find no other medium so advantageous as this paper in 
which to advertise their wares or make known their wants. 
The publishers not only assure their advertising patrons that 
the present issue exceeds 50,000 copies, but they guarantee 
that every succeeding issue during the year — 1879 — shall not 
be 1^ thmi fifty thousand, copies every week, and the indica- 
tions now are that it will be greatly in excess of that large 
number before the year closes. 

The Scientific American reaches a class of readers not 
accessible in the ordinary channels of advertising; there- 
fore manufacturers and dealers in every kind of machinery 
or engineering work will find this paper the most advan- 
tageous medium for advertising their goods. 

For rates see terms at the head of our advertising pages, 
or write to the publishers, Munn & Co., 37 Park Row, 
New York. 



'^Famine and Disease. 

Reviewing the reports on the Madras famine submitted by 
Dr. Cornish, Sanitary Commissioner of that Presidency, the 
Commission has arrived at the following conclusions : First, 
that the same atmospheric conditions which produce scarcity 
of food produce also epidemic disease; secondly, that a large 
proportion of the mortality of a famine season is due more 
to epidemic disease than absolutely to want of food, although 
the destructiveness of an epidemic is increased by the fact 
that people half starving or ill fed are less able to withstand 
disease; thirdly, that a point in the process of chronic star- 
vation, when nutriment no longer sustains life, is often 
reached before people can obtain or will seek relief at a dis- 
tance from their homes. 



The Sensible Warmth of the Air. 

At the recent meeting of the British Association, Professor 
George Forbes gave an account of an instrument for deter- 
mining the sensible warmth of the air. By the term "sen- 
sible warmth " is meant not the physical temperature which 
would be measured by an ordinary thermometer, but what 
might be called the physiological temperature or warmth of 
the skin as is estimated by nervous sensation, The, sensa- 
tion of heat and cold by the human subject does not depend 
entirely on the physical temperature of the air, but on that 
combined with its degree of humidity, and the rapidity with 
which evaporation is taking place from the surface of the 
body, which is influenced by both moisture in the air and 
the rapidity of its movement in the form of wind. It is well 
known that with the thermometer standing at zero (Fahr.), a 
person may stand in a still air without feeling as cold as he 
would feel if he were exposed to the wind with the thermo- 
meter at 30 degrees; the reason of this is that the amount of 
sensible warmth is determined by the degree of rapidity with 
which heat is transferred from the skin to the surrounding 
air. 

In still air there are formed around the body layers of warm 
air which protect it from the chilling influence of the colder 
air beyond; when, however, the air is in motion these layers 
of warm air are removed as fast as they are formed, cold air 
supplying their place ; the body, therefore, has a far greater 
demand upon it of heat than before, and a feeling of cold is 
the result. The thermometer is but a very poor indicator as 
to whether on a certain day extra clothing is advisable or 
not, and there can be little doubt that an instrument which, 
by being affected in a similar manner to the human body, 
can indicate the sensible warmth of the atmosphere must 
prove of great value not only in hospitals, and for invalids 
generally, but it must be valuable to the olimatologist and 
horticulturist. 

We illustrate the instrument devised by Professor Forbes, 
which is exceedingly simple. A is a cylindrical vessel of tin 
plate filled with boiling water, which 
can be kept hot for several hours by 
inclosing the vessel in a case thickly 
padded with felt or some very slow con- 
ductor of heat. Through a sort of 
stuffing box in the center of the top of 
this vessel slides a copper rod, C, 
which dips at its lower end into the hot 
water, and at its upper is attached to 
the brass socket, D, which incloses on 
all sides the bulb of a thermometer, B, 
the reading of which indicates the tem- 
perature of the metallic mass, D. Now 
the temperature of this mass is affect- 
ed by two things; first, by the conduc- 
tion of heat by the rod, C, from the 
water in the vessel. A, which is fairly 
constant; and, second, by the rapidity 
with which that portion of the copper 
rod, C, which is exposed to the air, 
parts with its heat to the atmosphere, 
and this may depend either upon the 
length of the rod, C, which is exposed 
between A and D, or upon external 
atmospheric conditions; but as it is 
these conditions which the instrument 
is intended to determine, the length of 
the rod exposed is made variable by being capable of sliding 
in and out of the heating vessel, A. In using the instru- 
ment, the vessel, A, is first fillea with boiling water and. in- 
serted in its padded box, and the whole apparatus is placed 
in an exposed position, and the length of the rod, C, which 
is exposed to the cooling influences of the atmosphere, is so 
adjusted that the thermometer gives a constant reading, 
such, for instance, as "blood heat," i.e., 98 degrees. When 
the thermometei- has become stationary at this point, the 
length of rod exposed to the air is a measure of the sensible 
warmth of the air. 



© 1879 SCIENTIFIC AMERICAN, INC 



246 



^tmiiiU %mtmm. 



[October 18, 1879. 



ENeiNEEBING INVESTTIONS. 

Mr. George Cooper, of Augusta, Ga., has invented an 
improvement in cotton and hay presses, vrhich relates to the 
combination of an engine and valve reversing gear with the 
follower of a press and the mechanism for operating the fol- 
lower; also, to the employment of an automatic stop motion 
in connection with the engine and follower. 

Mr. Absalom W. Cain, of Harrisburg, 111., has invented 
a novel and apparently effective car coupler, which will per- 
mit the uncoupling of the cars from their tops, so that all 
•the risk to life and limb that is incident to the ordinary 
methods of coupling or uncoupling by going between the 
cars is obviated. 

Messrs. T. R. Gibson and M. F. Seeley, of Fremont, Neb., 
have patented an apparatus to be applied 
directly to the car wheel for the purpose 
of starting the car. It consists of a lever 
having fixed at one end a hook, which 
serves as a fulcrum, and near the same 
end a long hook which is pivoted on the 
lever. 

Mr. John C. Montgomery, of Palmetto, 
Tenn., has invented an improvement in 
water wheels and gates, which consists in 
a water wheel composed of a hub having 
a flat upper side, a convex lower side, a 
peripheral ring, made of greater depth 
than the hub and curving under it, so as 
to be of less diameter at the bottom than 
at the top, and a series of interposed 
curved buckets, which receive water at 
the top and discharge the same down- 
wardly and inwardly to the center of thi 
wheel. 

<■ » <» 

NEW BECOBDIXO FOCKETBOOK. 

The- pocketbook shown in the accom- 
panying engraving is the invention of Mr. 
HughC. Baker, of Hamilton, Ont., Cana- 
da. It is fitted with devices for registering 
or -printing figures on a strip of paper by the act of closing 
the. pocketbook, the object being to keep an accurate account 
of money taken from the pocketbook from time to time 
without using pen or pencil. 

Fig. 1 is a perspective view representing the book open. 
Fig. 3 is a longitudinal section of the recording apparatus. 
The bottom, back, and hinged leaf or cover, c, are preferably 
made of thin sheet metal and covered and lined with leather 
or other material. At each end of the bottom plate there 
is a hinged box, g, each containing a roller for carrying a 
Strip of paper two feet long that extends beneath the box, 
f.. One roller is provided with a milled disk for convenience 
in turning it; the other has a ratchet wheel, /fc, that is engaged 
by a spring pawl whenever the book is closed, thus moving 
the paper strip so as to present a fresh surface to the type. 

The pocketbook shown in the engraving has three lines of 
type, each containing the numbers from to 9, so that any 
sum below 1,0 50 in dollars, or any sum below $10 in cents, 
may be recorded. The types are carried by three flat strips ' 



make the impression. The backs of the strips carrying the 
types carry figures of the same value as the types under- 
neath, so that the types may be readily adjusted. 

The pocketbook is simple in its construction, and all of the 
parts are readily accessible for adjustment, The paper strip, 
in addition to the use already mentioned, may be used as a 
memorandum, as it extends across the book. If desired items 
may be jotted down opposite the figures. 



THE TYLEB CABTBIDGE. 

We illustrate herewith a new departure in cartridges, and one 
which the inventor claims will practically double the capaci- 
ty of army rifles and revolvers. This invention consists in 
making the cartridge with a shell capable of taking in a num- 




T YLER'S IMPROVED CARTRIDGE. 




BAKEB'S BECOBDING FOCKETBOOK. 

that move under the top of the box,/, and each is provided 
with a stud, », by which it is moved. In the underside of 
the box,/, there is a transverse slot, o, and immediately 
below this there is an elastic pad, p. The ink ribbon is car- 
ried by rollers at the ends of the box, /, and extends under 
the type and over the paper strip, and is moved by turning 
the small knobs seen projecting from the inner side of the 
box,/ • 

The cover, c, is provided with a projecting edge, t, that 
presses upon the upper side of the box,/, first moving it 
downward so as to cause the rotation of the ratchet wheel, 
then carrying it still further until the type, the ink ribbon, 
and the paper are brought to bear upon the pad, p, thus 
making an impression of the types upon the paper. The 
ordinary pressure used in closing the purse is sufficient to 



ber of balls, each ball supplied with a separate charge of pow- 
der, the charges of powder being separated from each other by 
means of easily combustible wads, the whole being arranged 
so that the charge of powder belonging to the foremost ball is 
always first exploded. This charge of powder, when fired, 
besides expelling the foremost ball from the barrel of the 
gun, ignites a combustible wad resting on the charge of pow- 
der belonging to the second ball. The wad, burning 
through.ignites the second charge of powder, which expels 
the second ball from the barrel, and ignites a combustible 
wad resting on the charge of powder belonging to the third 
ball, and so on for any number of balls, charges of powder, 
and combustible wads until the cartridge is emptied. In 
practice, however, the inventor thinks that a cartridge con 
taining only two balls will be found the most effective, as it 
can be used more conveniently in a magazine rifle than a 
cartridge carrying a larger number. Fig. 1 shows a form of 
this cartridge, which was patented April 1, 1879. The inter- 
nal diameter of the shell is slightly greater than the caliber 
of the balls employed, except near its front end, 
where its diameter is reduced until it fits the 
balls; into this portion of the shell the front 
ball. A, is placed so that its point projects from 
the shell. The charge of powder, C, belonging 
to the ball. A, fills the space in the shell between 
this ball and the ball, B, and also between the 
ball, B, and the walls of the shell, thus resting 
on the combustible wad, W, as shown in the 
illustration. A ring of fulminating powder, H, 
is placed around the inside of the shell in con 
tact with the cliarge of powder belonging to the 
ball, A. When this form of the cartridge is 
used, the hammer of the rifle will not strike 
against the base of the cartridge, but at a point 
on the side adjacent to the fulminate, H. The 
fulminate is placed in a ring around the inside of 
the shell, so that on whatever side of the shell 
the hammer strikes an explosion will follow. 
The charge of powder, 0, expels the ball, A, from 
the gun, and at the same time ignites the com- 
bustible wad, W, resting on the charge of pow- 
der, D, belonging to the ball, B. This wad, burn- 
ing through, ignites the charge, D, when the 
ball, B, is also expelled. The wads are used to 
separate the charges of: powder, so that no more 
than one charge can be exploded in the sarne 
barrel at the same time. Of course the wads 
can be so made that any desired length of time 
will intervene between the different explosions. Fig. 2 
shows a form of this cartridge in which is used a reload- 
ing shell, and which is fired by the hammer striking 
from the rear. In this form of cartridge the hammer 
strikes against the fulminate, or a percussion cap, placed 
at H, and thus ignites the powder in the passage, J, which 
in turn ignites the charge, 0, through the opening, P, in the 
shell. E is a rod of metal attached to the base of the shell to 
prevent the ball, B, from being forced out of position by the 
backward pressure of the charge, 0, when exploded, and also 
to prevent any undue compression of the charge, D, from the 
same cause. In this form of the cartridge, the inventor pro- 
poses to' employ a time fuse, T, passing, through the ball, B, 
for the purpose of effecting communication between the two 
charges of powder, in place of the combustible wad shown 



in Fig. 1. The small opening in the ball, B, through which 
the fuse, T, passes, is closed by the pressure of the charge, 
D, when exploded, by means of a simple device which will 
not add to the cost of the cartridge, and thus all escape of 
gas through this opening is avoided. 

Fig. 3 is a perspective vie w of the cartridge shown in detail. 
Fig. 4 is a transverse section taken through the second ball 
of the cartridge, shown in Fig. 2. Pig. 4 is a transverse 
section of the same cartridge taken through the second 
charge of powder. Fig. 2 shows the exact size and shape 
of a cartridge containing two 45 caliber balls, regulation 
army weight, with a suitable charge of powder behind each 
ball. 
Mr. Tyler proposes to adopt the well known Winchester 
army rifle to the form of cartridge shown 
in Fig. 2, furnishing a weapon carrying 
nine cartridges, each containing two balls, 
and these eighteen balls can all be dis- 
charged in about the same length of time 
required by the Winchester rifle to dis- 
charge nine of the ordinary cartridges. He 
expects to use the same form of cartridge 
in an army revolver, discharging twelve 
balls in the same time now required to 
discharge six. A very slight movement 
of the barrel, say one sixteenth of an inch, 
either to the right or to the left, be- 
tween the diiferent discharges from the 
same cartridge, will give sufficient diver- 
gence to the different balls, so that no two 
balls, after having traveled a comparative- 
ly short distance from the muzzle of the 
piece, can possibly strike the same indi- 
vidual. 

It requires no argument to show the 
deadly nature of this invention upon the 
battle-field crowded with belligerents. A 
magazine rifle, using a cartridge carrying 
two balls, is equal to a rifle using a car- 
tridge carrying only one ball under any 
possible conditions, while in the majority of cases the car- 
tridge with two balls will practically double the capacity 
of the piece. The same may be said of an army revolver. 
Any rifle or revolver using the Tyler cartridge can also use a 
cartridge with one ball, thus rendering such rifles and re- 
volvers suitable for sporting purposes, target practice, etc. 
For further information address the inventor, Mr. John E. 
Tyler, Roxobel, Bertie county, N. C. 
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NEW BABBEB'S GHAIB. 

The accompanying engraving represents an improved bar- 
ber's chair recently patented by Mr. Ludwig Marx, of West 




UABX'S BABBEB'S CHAIB. 

Chester, Pa. It is very easily and quickly adjusted to suit 
the comfort of the occupant, and is simple and substantial. 
The seat is supported by a frame that rests upon rollers, and 
the back is hinged at its lower edge to the seat frame, and 
is provided with a slot for the rod. A, upon which the back 
both turns and slides as the seat is moved out or in. 

A screw, B, journaled in the chair frame, engages a nut, 
C, attached to the bottom. By turning the screw shaft in 
one direction the seat is moved forward and the lower part 
of the back with it. The back turns on its pivot, and is thus 
inclined more or less as may be desired. By reversing the 
movement of the screw the seat is drawn back and the back 
is turned up more or less. In this way the chair can be 
adjusted in various positions, the movement being limited 
only by the length of the screw. 



* I » I » 



Tbe American Arctic Expedition. 

A dispatch to the Navy Department from Lieut. De Long, 
commanding the Arctic steamer Jeannette, states that the 
expedition arrived at St. Lawrence Bay, Siberia, August 25, 
All the party were well. The Jeannette was to leave for 
Cape Lodge Kamen, September 30, with the expectation of 
reaiching Wjangal Land before the close of the sea.son. 
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THE TABSIEB. 

This curious little creature is a native of Borneo, Celebes, 
the Philippine Islands, and Banca. From the latter locality 
it is sometimes called the Banca tarsier. It is also known 
as the podji. The color of the tarsier is a grayish brown, 
with a slight olive tint washed over the body. A stripe of 
deeper color surrounds the back of the head, and the face 
and forehead are of a warmer brown than the body and 
limbs. The hands are of extraordinary length in propor- 
tion to the size of the creature. This peculiarity is caused 
by a considerable elongation of the bones composing 
the " tarsus," or back of the hands 
and feet, and has earned for the 
animal the title of tarsier. The 
fingers and toes have at their ex- 
tremities, upoD their under surfaces, 
convex pads, and- at the top short 
triangular nails or claws. Its eyes 
are of extraordinary size and very 
convex. It is a tree-inhabiting ani- 
mal, and skips among the branches 
with littje quick leaps that have 
been likened to the hopping of a 
frog. 

Faslng Metals Trltboat Fire. 

Jacob Reese,of Pittsburg,Pa.,puts 
forth some remarkable claims in 
regard to an alleged new discovery 
in metallurgy. He says he is able 
to melt instantly a bar of cast steel 
one inch in diameter — which.cannot 
be fused in less than five minutes in 
the highest furnace heat attainable 
— simply by throwing against it a 
column of air having a velocity of 
25,000 feet a minute. The instant 
the air touches the metal fusion 
takes place. He says further : 

" By furnace heat it requires 
many hours, and sometimes many 
days, to anneal metals. By a recent 
discovery which I have made, I can 
anneal bars of iron or steel at the 
rate of one foot per second, thus in- 
creasing the ductility of the metal 

100 per cent, without the use of other fuel than that con- 
tained in the metal itself. I simply unlock the occluded 
(latent) heat. It becomes sensible and enlarges the metal, 
and by the method of doing this the enlargement is made 
permanent, that is, it does not contract to its original limit. 

" Now, annealing and fusing iron and steel in one 
second of time may seem absurd, but it is nevertheless 
a fact, and reduced to practical utility in the arts." 



board, strong, but very light and buoyant in water. This 
monster has been named Amphiecdias fragiliasimua, and must 
have been considerably over 100 feet in length. Both ani- 
mals have large and powerful tails like kangaroos, and when 
catching their food in the water must have appeared as if 
on three-legged stools, the tail acting as an equal support of 
the tripod. 

^ I » I » 

Bees Gathering Honey flrom tlie Catalpa. 
At a recent meeting of the Philadelphia Academy of 
Natural Sciences, I called attention to the fact that there 
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DECOYS FOB WILD FOWL. 

The annexed engraving represents a novel decoy for wild 
fowl, recently patented by Mr. Edmond Redmond, of Roches- 
ter, N. Y. The inventor ap- 
plies a cord to the common de- 
coy, and runs it through an 
eye or pulley attached to the 
sand filled bags in the bottom 
of the stream, thence to the 
shore, where the sportsman, 
by dexterously pulling the 
cords, causes the decoys to 
move and dive in the water 
like living birds. In running 
water, or where the wind 
prevails, the decoy may be 
allowed to move with the 
current or by the action of 
the wind, and may be drawn 
back by the cord. 

— — — — »-< 

Some Ancient monsters. 

Recently Professor Cope, of 
Philadelphia, gave to the San 
Francisco Academy of Sci- 
ence a description of two 
lately discovered fossil ani- 
mals. One was an enormous 
vertebrate, somewhat resem- 
bling an aquatic kangaroo, 
named the Camarasaurus su- 
premus, whose neck was 9 
feet in diameter, whose hind 
legs were 30 feet long, whose 
spinal vertebrae were 56 inches 
across, and which must have 
been 73 feet long by measure- 
ments carefully taken. This 
animal could walk in forty 

feet of water and catch its prey with its fore paws. He also 
described another similar monster whose spinal vertebrae 
were 6 feet across and whose hind legs were 40 feet long, 
with carnivorous teeth placed in the upper and lower jaws 
like shears, so as to cut up animal food by traversing each 
other in the most perfect manner. The bones of the lower 
half of this animal were solid and very heavy, to keep its 
feet down in the water, while bones in the upper half of its 
body were built iii honeycombed layers as tbigk {is paste- 



TARSIER.— (Tfersiws Spectrum.) 

existed large patches of necta:riferous glands on the under 
side of the leaves, in the axils of the veins, of Catalpa bigno- 
naides. Up to the present time the proof that the glands in 
question were nectariferous rested only on the evidence of 
the taste of the secreted fluid and the presence of ants of 
both red and black species, apparently feasting upon the 
nectar. Since then I have found the common honey bee 
gathering the nectar from the foliar glands with as much 
industry as from the flowers, the latter of which at the time 
the observation was made having fallen, so that there was 
positive evidence that the glands alone attracted the bees. 
Furthermore, the bees were seen to introduce their tongues 




count not only of its beauty, but also from its econoflaic 
value to the bee culturist. — John A. Byder. 

• ^ I ■ > ^ 

SOME BECENT AKEBICAN PATENTS. 
An improved envelope has been patented by Mr. Solon P. 
Cady, of Peterborough, N. Y. It consists in an envelope 
having a short slit cut in its face in such position that when 
a stamp is placed on the envelope the slit will be adjacent to 
one edge of the stamp, whereby a proper tool may be in- 
serted in the slit beneath the stamp and the contents of the 
envelope protected while the stamp is being punched. 

An improvement in roasting 
ovens has been patented by Mr. 
Henry C. Atkinson, of Franklin, 
Ky. The object of this invention 
is to provide an oven to be placed, 
on the outside of a stove or range, 
for cooking purposes. The oven is 
a removable one, and is to be set 
on the collar of a cooking stove or 
range. 

An improvement in carboy trun- 
nions has been patented by Mr. 
Samuel M. Holton, of Battle Creek, 
Mich. The object of this invention 
is to provide a device by which a 
carboy can be tipped and its con- 
tents poured out easily and without 
danger or inconvenience to the 
operator. 

Mr. Jesse E. Nale, of Merchant- 
ville, N. J., has patented an im- 
proved pump, which is so con- 
structed that the water contained in 
the pump barrel may be allowed to 
flow out, so that it cannot freeze in 
the barrel and injure the pump or 
prevent its working. 

Mr. William Sias, of West Clare- 
mont, N. H., has invented an im- 
proved washing machine, in which 
the action is similar to hand wash- 
ing; the dirt settles at the bottom, 
and will not be rubbed again in the 
clothes after being washed out. 
An improvement in mowing ma- 
chines has been patented by Mr. John H. Green, of London- 
derry, Ohio. The object of this invention is to improve the 
construction of harvesters and mowers in such a way that, 
should the driver leave, fall, or be thrown from his seat, 
the cutters will be thrown out of gear and .the cutter bar 
released, so that it will turn around parallel with the line of 
draught, if the machine should be drawn forward, to pre- 
vent the driver from being killed or injured should be 
fall in front of the cutter bar, and render the machine less 
liable to receive or inflict injury should the team run 
away. 
Mr. George R. Huff, of Tomah, Wis., has patented an im- 
proved device for filing saws, 
which is so constructed that 
any one, even without prac- 
tice or skill, will be able to 
file a saw true and accurate. 
The invention consists in a 
sliding block, having a longi- 
tudinal dovetailed groove in 
its lower side to receive the 
saw, and one straight and 
two inclined cross grooves in 
its upper side, for guiding 
the file and file holder. 



REDMOND'S DECOY FOR WILD FOWL- 

into the axils of the leave's'Where the secretion was present 
in a visible quantity on the gland, and lap it up as when get- 
ting the nectar from flowers. The bees engaged at this 
work carried no pollen at the time, and were apparently de- 
voted to getting the honey only. 

These observations place the question of the saccharine 
nature of the secretion beyond any doubt, and make it prob- 
able that the catalpa is valuable as a honey plant, and de- 
serves a place in lawns, parks, and pleasure grounds, on ac- 



Conceming tbe 
Memory. 

The Medical Press and Cir- 
cular gives some entertaining 
statistics of memory, from 
M. Delaunay. The inferior 
races of mankind, such as 
negroes, the Chinese, etc., 
have more memory than those 
of a higher type of civiliza- 
tion. Primitive races which 
were unacquainted with the 
art of writing had a wonder- 
ful memory, and were for 
ages in the habit of handing 
down from one generation to 
anotherhymns as voluminous 
as the Bible. Prompters and 
professors of declamation 
know that women have more 
memory than men. French 



women will learn a foreign language quicker than their hus- 
bands. Youths have iftore memory than adults. It is well 
developed in children, attains its maximum about the four- 
teenth or fifteenth year, and then decreases. Feeble indi- 
viduals of a lymphatic temperament have more memory 
than the strong. Students who obtain the prize for memory 
and recitation chiefly belong to the former class. Parisian 
students have also less memory than those who come from 
the provinces. At the Ecok Nm-male and other schools the 
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pupils who have the best memory are not the most intelli- 
gent. The memory is more developed among the peasantry 
than among citizens, and among the clergy than among the 
laity. The memory remains intact in diseases of the left 
side of the brain, and is much afEected in those of the right, 
friJm which it may be inferred that the right side is more 
the seat of this faculty than the left. 

Prom a physiological point of view memory is diminished 
by over-feeding, by physical exercise, and by education, In 
this sense, that the illiterate have potentially mote memory 
than those who know how to read and write. We remem- 
ber, moreover, better in the morning than in the evening, in 
the summer than in the winter, and better in warm than in 

cold climates. 

i^ < 1 I ^ 

How Old Is Glass ? 

The oldest specimen of pure glass bearing anything like a 
date, is a little moulded lion's head, bearing the name of an 
Egyptian kingof the eleventh dynasty, in the Slade collection 
at the British Museum. That is to say, at a period which 
maybe moderately placed as more thaU S.OOCT years B.C., 
glass was not only made, but made with a skill which shows 
that the art was nothing new. The invention of glazing 
pottery with a film or varnish of glass is so old that among 
the fragments which bear inscriptions of the early Egyptian 
monarchy are beads, possibly of the first dynasty. Of later 
glass there are numerous examples, §uch as a bead found at 
Thebes, which has the name of Queen Hatasoo or Hashep, 
of the eighteenth dynasty. Of the same period, are vases 
and goblets and many fragments. It can not be doubted 
that the story preserved by Pliny, which assigns the credit 
of the invention to the Phoenicians, is so far true, that these 
adventurous merchants brought specimens to other coun- 
tries from Egypt. Dr. Schliemann found disks of glass in 
the excavations at Mycenae, though Homer does not mention 
it as a substance known to him. That the modern art of 
the glass blower was known long before is certaili from rep- 
resentations among the pictures on the walls of a tomb at 
Beni Hassan, of the twelfth Egyptian dynasty; but a much 
older picture, which probably represented the same manu- 
facture, is among the half -obliterated scenes in a chamber 
of the tomb of Thy, at Sakkara, and dates from the time of 
the fifth dynasty, a time so remote that it is not possible, in 
spite of the assiduous researches of many Egyptologers, to 

give it a date in years. 

— — <i <« > »i ■ 

Impure Water-Toads and Squirrels lii Tfells. 

The quantity and variety of filthy matter which is found 
deposited at the bottom of wells, in some localities, are asto- 
nishing. We recently had occasion to examine the debris 
taken from a well which had been cleaned the year previous,' 
and among the accumulations were decaying toads and 
squirrels. These creatures had been probably attracted by 
the water, to reach which tliey had clambered down the wall 
till they reached the solidrock into which, for several feet, 
the well had been excavated, when they were precipitated to 
the bottom, and could not retrace their steps. To obviate a 
repetition of the same annoyance the stone wall has been 
removed down to the solid rock, relaid in hydraulic cement, 
and carried some three feet above the surface of the ground 
and finished for some distance around the top with cement 
underlaid with stones. On this solid foundation a curb has 
been so closely fitted as to exclude even crickets and grass- 
hoppers, which are so apt to find their Way into wells. 

To those who detest impure water and would avoid per- 
haps the sickness of an entire family, the above plan, or the 
adoption of some better precaution against the contamina- 
tion of wells, is recommended. This is the season when 
springs and wells are usually low of water, and therefore it 
is the best time for cleaning the bottom of the latter and 
repairing the walls if found defective. 

— K < « > » 

jnedlcated Ice. 

Dr. Edwyn Andrew, of Shrewsbury, England, has pointed 
out the advantages in certain surgical and medical eases of 
employing medicated ice. He thought the, cpld was ren- 
dered more effective by being combined with the active 
principles of drugs, and by freezing various medical solu- 
tions. In that manner ice might be rendered highly anti- 
septic, caustic, or styptic. In medical cases, especially of 
the throat, stomach, and hemorrhages from internal organs, 
ice might be thus pleasantly used to relieve symptoms and 
at the same time convey medicine as food to th6 stomach 
when the latter would resist them in any other way. 



Tbe I<otus In New ITork. 

At the recent exhibition of the New York Horticultural 
Society, Mr. E. D. Sturtevant, of Bordentown, N. J. , exhib- 
ited three water lilies, which promise to have great practical 
value for decorating grounds where there are small lakes. 
One of the plants was a true Nilotic Lotus, with circular 
leaves standing above the water, similar in appearance to 
those of our native Nelumbium luteum, and sho-vyjag large 
nodding flowers. There were also some cutflowe*»Qf the 
Nymphaa dentata, a large flower of purest white — an en- 
larged copy of our own white water lily, N. adoraia. An- 
other was a blue variety, and most striking of all was a 
hybrid from two Indian varieties. The large heart-shaped 
leaves of this plant floated on the surface of the water, while 
the flowers were of a delicate pink shade. Mr. Sturtevant 
declared that these flowers, as well as those of the N. den- 
tata, were fully twelve inches in diameter during the warm 
summer weather. These plants were all grown in the open 
air. 



Concert Booms. 

Mr. Cecil J. Saunders, in a paper read at a late session of 
the Musical Association, in England, ou the Construction of 
Buildings considered in Keference to Sound, made some 
very interesting statements and advanced some curious theo- 
ries. Glass being one of the most elastic of sound reflectors, 
he was not surprised to find, when listening to a concert at 
the Crystal Palace, that the echo of one note returned to him 
at the same instant that he received the next note direct. He 
said that light had a remarkable modifying influence on 
sound, a statement which was corroborated by gentlemen 
who took part in the discussion that followed the reading of 
the paper, although the general opinion seemed (o be that 
the causejlay not in the light itself but in the heat produced 
by it. Mr. Saunders then described the hall that he would 
have built to contain flve thousand auditors. It would be a 
square room with rounded corners, and the orchestra in one 
of the corners. The audience would face the orchestra, and 
would thus look toward the converging walls. Tlie number 
of performers provided for would be 700, as this was proba- 
bly the limit of really good work, the orchestra seats rising 
tier above tier into the angle of the building. The organ 
should be chiefly below the orchestra, so as to allow of a low 
ceiling. By placing the orchestra in the angle of the build- 
ing, very few of the audience can receive an echoed sound. 
The seats for the audience should be circular, so as to give 
every one a direct view. The floor should rise gradually 
toward the back of the room. The best material for the 
ceiling Is wood. Ordinary plastering is one of the most per- 
fect npn-conductors of sound used in building Zinc would 
be nearly as cheap, and perhaps even more efiicacious than 
wood. The walls at the back of the orchestra should be 
covered with looking glass, which bc^ a strong reflecting 
power for sounff. These glasses, however, should not be 
bedded in flannel as usual, but allowed to vibrate with every 
note. Boarding or ce»kent would be best for the rest of tli*| 
walls. Cement is hardly resonant, but it reflects soui^ 
well. Stone would do better, but its cost is too great. N'o! 
doubt a good deal of the resonance of cathedrals is due to 
the surface of smooth and hard stone inside them For 
quartet performances, a movable screen behind the players 
or singers might be arranged so as to re-enforce the sound in 
its forward direction. This screen should be of two thick- 
nesses of wood, with a sounding-board at the top inclined 
slightly upward. Empty and half -empty rooms always echo, 
so that the best way of avoiding an echo is by low prices 
and a good programme. When there is a certainty of a 
small audience in a large hall, heavy curtains should be hung 
from the ceiling, so as to reduce its size. 

* r t I » 

Lamlnons Powders. 

Two patents have been recently taken- out in England for 
phosphorescent powders. One of the patentees states, in his 
specification, that his object is to obtain and utilize at night- 
time the light absorbed during the daytime from sunlight or 
an artificial light, either by employing the powders after expo- 
sure, or by augmenting their brilliancy by means of electri- 
city. The powders are made by taking 100 parts by weight 
of carbonate of lime, and phosphate of lime produced by the 
calcination of sea shells; secondly, 100 parts of lime ren- 
dered chemically pure by calcination, and after the above are 
mixed, 25 parts of calcined sea salt are added, then 35 to 50 
per cent of the whole mass of sulphur incorporated there- 
with by sublimation, 3 to 7 per cent of coloring matter in a 
powdered form composed of mono-sulphuret of calcium, 
barium, strontium, uranium, magnesium, aluminum, q^ 
other minerals or substances, producing the same appeal' ' 
ances, i.e., which become luminous In the dark. \ 

The other patentee says of his phosphorescent substance, 
that he prefers calcined oyster shells combined with sul- 
phur by exposure to sufficient heat, or a paste formed of 
neutral arseniate of baryta and gum tragacanth or sulphide 
of strontia, or sulphide of barium in combinaiion with a 
small percentage of magnesia. For rendering walls or sur- 
faces for advertising or other purposes luminous in the dark, 
they are coated with an adhesive substance. The phospho- 
rescent substance is then spread over the surface, and then 
coated with transparent varnish or othertransparentsubstance. 

f « « I » 

Coal ininlng In Pennsylvania. 

The total amount of anthracite mined in Pennsylvania 

during the coal year, ending Sept. Oth, was 17,133,275 tons, 

an increase of 6,601,043 tons over the.product of the previous 

year. The bituminous coal mined was 3,373,568 tons, an 

increase of 156,073 tons. The total coal product for the year 

was 19,495,843 tons, against 13,738,737 tons for the coal year 

1878. 
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An Incident of tbe Times. 

From every part of our country prosperity seems to abound 
in almost every department of trade, and the demand for all 
kinds of machinery and implements, and the steam appli 
ances for driving and making them, seems to be greater than 
for a long time past. The answer of one of our regular ad- 
vertising patrons to our inquiry if his goods were in demand 
nowadays, is no doubt what most other manufacturers who 
advertise their goods experience. 

All last year, says the gentleman, parties would write to 
know how low a machine could be furnished, and then, be- 
fore ordering, they would write several times to get better 
terms. Now, says the manufacturer, things are different. 
Orders flow in faster than can be filled, and the inquiry is 
no longer how low the goods can be furnished, but how 
quickly. 



Curiosities of Fires. 

At the recent meeting of the National Association of Fire 
Engineers, Mr. M. Bennett, Jr., delivered a very interesting 
address, from which we take the following-. 

Of the 50 per cent of fires, more or less, not accounted for 
by incendiary origin, many undoubtedly originate from not 
yet understood causes. New hazards, from new or old pro- 
cesses, are daily developed, and some most curious facts in 
this connection have come within the range of my own per- 
sonal observation. 

Some months ago, in passing a prominent picture store in 
the city in which I reside, on a Sunday, my attention was 
attracted by the actions of a boy, which seemed to betoken 
lunacy He would stand with his back against the large 
show window outside for a few minutes, then turn about 
and carefully gaze within ; then again plant his back against 
the window Curious to solve what seetned to be a case of 
idiocy in a bright looking boy, I asked the cause of his 
strange actions. Directing my attention, I discovered that 
the rays of the sun through the glass formed a focus in the 
middle of a large and valuable chromo, which just com- 
menced to smoke at this identical point, andWouldevidently 
soon be in flames. The boy stated that he Was a clerk in 
the store, but had not his key, and discovering the state of 
things, he planted himself as a patent living fire screen to 
protect the picture from the sun's rays. 

A well-known Hartford adjuster, while recently sitting in 
his room in one of our finest business blocks, saw his silk 
umbrella, standing in the corner, quietly take fire and con- 
sume before bis very eyes, and with no little difficulty he 
stopped the flre from spreading Investigation proved it to 
have caught from the concentrated rays of the sun reflected 
from his graphoscope innocently resting on his table. With 
out a doubt, we do not understand many' actual causes of 
flre, and numerous conflagrations are due to far different 
causes from those suspected or guessed at. In the case men- 
tioned, had the fire occurred during the absence of the own- 
er, and the block consumed, as it might easily have been, it 
would have remained one of those unsolved mysteries which 
surround so many fires, 

Animals also have played a most important part in the 
world's history. Romulus was the founder of Rome, but a 
wolf was the finder of Romulus. Rats saved New York (so 
the legend goes), geese saved Rome; but the cow Chicagoed 
all of us. The lio^bas been called the king of beasts, and 
the elephant the largest, but in our mutual profession the 
cow has played the chiefest role. Alas that the cow was 
ever invented, or, if invented, should have attempted, like 
many another calf, to have kindled fire with kerosene. 
If the cow had been kept out of the ark we would willingly 
have risked small pox and cheerfully accepted some substi- 
tute for milk as an eleven o'clock beverage; and really, i?ith 
so much fresh water about, we see no reason for Noah's tak- 
ing her in. The fiddler also played Ms part, for history in- 
forms us that Nero fiddled while Rome burned. What tune, 
we regret to note, has not been handed down, for it would 
be a most appropriate selection for the bands at our fire- 
men's tournaments. A long one it must have been, as Rome 
burned seven days. 

But why is it that, in spite of ail the wonderful inventions 
and marvelous increase in fire extinguishing facilities, and 
in tlie syi^^gi^Ractaess, and military precision of our fire de- 
P^i'^iflirtfci-fesaKS by flre show such an alarming increase? 
Becauaftitfta- moirt and physical hazard, the former influ- 
enced by the most outrageous and prejudiced legislation, 
^falgygttcr by diabolical inventions, based on man's cu- 
]|^iji^i|^l|pil nat only kq>t pace, but caught up and passed 
fTiill). iii'WifciliWipnTTll' Tlii"'h man's inventive and executive 
geniiis had rea^^iidk 

,.. When our grandmothers used to go to church with their 
fticltelesis^.aiid freeze one foot solid while warBii^ the other, 
or sit wi^,a hot hrick. in their laps, so intent oa ^the sermon 
that they did not notice that their clothes were on Hre until 
it had burned through to the skin, such a thingas a church 
burning from a defective flue was unknown The old-fash 
loned tallow dip, when the only fire extinguisher known 
was a mammoth pair of snuffers, reminding one of a mouse 
trap on a pair of scissors, did not explode, while the fire- 
places were so large that the most explosive qualities of the 
biggest black log failed to force a cinder beyond the hearth 
stone. Neither did whale oil, by the light of which our 
grandmothers used to let down the stitches in their knitting 
work, and which was the only medicine known in the house 
to cram down the throats of defenseless children as a bowel 
regulator. Modern oil somewhat differs from the ancient, 
and^is not of that kind told in the story of the lamp which 
was supposed to have burned above 1550 years in the se- 
pulcherof Tullia, thedaughter of Cicero; for fifteen minutes 
would.be a fair average for a modern kerosene lamp to kill 
a servant girl and burn up the house. What would our an- 
cestors have said, who bought oil by the pint — and scarce at 
that— to have seen a modern oil well in Pennsylvania, pouring 
right from the middle of the earth, unaided by human hands, 
a stream of this most inflammable compound the size of a 
man's arm, with a force as though a dozen fire engines were 
at the other end of it, at the rate of 80,000 gallons per day? 
More oil in a fortnight than was captured in an entire year by 
the whole whaling fleet of 600 vessels which saiM from the 
chief New England whaling ports in the palmier days of 
whale fishery, while to-day a gallon of sperm oil is as scarce 
as an old-fashioned whalebone umbrella. The depths of the 
ocean Iiave succumbed to the depths of the earth. 

For the fifteen years ending in 1875 the State of Pennsyl- 
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vania alone produced more than 300,000,000 gallons of oil. 
"What would our good New Bedford grandmothers, who 
looked on 500 barrels as a very good catch, have said_to this? 
With oil at 65 cents a barrel, who cannot afford to burn up? 

The success of kerosene is one of the greatest misfortunes 
for those who have to put out the fires and for those who 
have to pay for them. But so'.long as a common kerosene 
lamp gives as much light as two dozen of the candles of our 
ancestors, and a gallon of oil at 25 cents gives as much light 
as 30 pounds of sperm candles, so long we must suffer. The 
adulteration of kerosene is, next to intentional incendiarism, 
the most alarming and rapidly -spreading c ause of fire, to 
the suppression of which we ask your strongest influence 
and assistance. 

But how can it be suppressed? 

Only by legislation. Here again each of our individual 
votes will go as far as the wealthiest adulterator's. The 
apathy of the public on this point is beyond comprehension, 
and legislation fearfully inadequate to protect life and pro- 
perty against this terrible risk. It should be made a State 
prison offense to make, mix, or sell any product of petro- 
leum as an illuminating oil that will not bear the standard of 
at least 120° Fahr., and recent State legislation of the so- 
called fusel oil or benzine, that the seller shall pay all dam- 
ages caused by the men who drink it, can well be applied to 
the manufacturers and venders of this most villainous and 
certain incendiary. 

So, also, the manufacturer of vapor and naphtha stoves, 
and so-called safety lamps, sold by agents who go aljout the 
country deceiving their dupes by experiments, the principal 
and most convincing of which to the uninitiated is to stick a 
lighted match into a saucer of the fluid. The innocent vic- 
tim is naturally ignorant of the fact that none of the petro- 
leum products are explosive per se, and that a certain ratio 
of air to the vapor is necessary to produce an explosion — the 
maximum degree of violence resulting from eight or nine 
parts of air to one of vapor; but while great skill is required 
to make the proper combination to produce an explosion, 
accident frequently fills the place of skill with the highest 
success. It is astonishing to note the applications in the 
Patent Ofiice on ridiculous, ineffectual, and pretended pro- 
cesses for manufacturing naphtha and benzine, merely to de- 
ceive the public under false names, called by a( most expen- 
sive and wicked satire non-explosima. One inventor actually 
obtained a patent for a non-explosive oil, made hf adding 
20 pounds of potatoes to 40 gallons of naphtha and a few 
' other ingredients, which might have been good for potato 
bugs, but much better for firebugs. 

It has been hinted that underwriters were not business- 
wise interested in too great proficiency in the fire depart- 
ment, on the ground, we suppose, that fires are necessary to 
keep the business good. But absolute perfection, like per- 
petual motion, is against nature's laws, as at present de- 
veloped, and, gentlemen, we say, don't spare us. Make your 
departments as near perfect as possible. Prevent if you can; 
but if fire occurs, put it out as quickly as possible, and we 
will take the consequences of the injury to our business. 
Do not stop on our account. However successful you may 
be, reach perfection so absolute that fire loss is an unknown 
quantity. We will trust the memories of Troy, Portland, 
Chicago, and Boston to keep our business good, long enough, 
at least, to accumulate a sufficiently large surplus to retire 
upon. 

We used to read, with some pity for their ignorance and 
lack of civilization, of the Indians when, in wonder lost, 
they first saw the iron horse snorting through their prairie 
homes. But what would our even now living ancestors 
have said iu their earlier manhood, when the only fire de- 
partment was the old-fashioned well in the back yard and a 
couple of leather buckets in the front hall, or even the later 
improvement, tlie flMijUUfi engine, with its long arm and a 
" break her d|^^.^fs, aye, break her down, backs and 
all," to hav^ijp^H^fi Instantaneously with the first warn- 
ing cry of fire from the tongue of the old .'church bell, the 
doors of a large building spring open as if by magic, and an 
immense iron straSsture on wheels rush out and through the 
streets, pell meJl, puffing, screeching, and snorting, up and 
down hill, around corners and angles, with the highest speed 
and accuracy ; no horses, no men pulling or pushing, and as 
soon as they reach the fire half-a-dozen enormous streams in- 
stantaneously pouring over the building, until the only fear 
was from flood, not flame? Methinksthe wonderment of the 
Red Man would have sunk into an eclipse. But letting alone 
the astonishment your present system, with its wonderful 
perfection and military precision, would have had on our 
forefathers; only last fall, at a meeting of the Northwestern 
Association at Chicago, a party of us, ladies and gentlemen, 
went over to witness an exhibition kindly tendered us by 
your chief. Among our party was a lady who bad traveled 
over the world, and who had been told beforehand of the 
wondrous proficiency of its workings, and had every reason 
to know exactly what to expect. We first called on the fire 
patrol. As she stood at the head of the stairs, that she might 
the better see it, the alarm struck. Instantaneously down 
came the steam whip upon the backs of the equally expect- 
ant horses, who, trained and impetuous, jumped from their 
places before the lash could reach them. Forth leaped with 
the loud clatter of eager hoofs three elegant specimens of 
horsehood; the doors of the house opened wide, and a trap 
door flew up for the exit of the awakened firemen. The men 
jumped from their beds into their boots, while the bed- 
clothes from evaiy bed in the room, attached with hooks at 
the bottom, fleif i^pward to the waU in one grand pile, with 



a lightning like precision which would have done credit to a 
hangman of the last convicted incendiary. All instantane- 
ously in one grand crash and jump, the men dressed, were 
seated on the wagon, the horses harnessed and out of the 
i building ready for action. But our lady of travel was so 
j amazed and dazed at all this concentration of skill andinge- 
nuitv that she lost both her head and her balance, and 
tumbled down the whole length of the stairs, while the gal- 
lant captain, who had gone through all this and was seated 
on his wagon in full uniform, had time enough left to jump 
off and catch her as she reached the bottom. It was said, 
with a complimentary humor dry enough to produce spon- 
taneous combustion, by a member of that association, in re- 
ply to an invitation to visit the engine house in the evening 
and see the workings of the alarm system, he moved that the 
visit be made in the daytime, as the last time he went in the 
evening the steamer got out so quick he couldn't see it. 
David was evidently no fireman when he wrote in the 39th 
Psalm, "While I was musing the fire burned," for no fire- 
man ever stopped to muse while a fire was burning. 

^ I » > > ■ 

Ore Smelting at LeadTllle. 

There are now thirteen smelting establishments with 
twenty-eight furnaces in operation in the Leadville district, 
a number of them beiiig on Fryer Hill, close by the great 
mines. The ores are easily smelted and undergo the sim- 
plest processes. Some of the ore needs crushing, and it fr6» 
quently happens that low grade ores are in demand, the lead 
being needed for fluxes. Sometimes the iron ore found in the 
mine is used for flux, and in many cases they have -to run 
some of the slag through again to help. The smelting 
works are all fitted with the newest machinery. A corre- 
spondent of the Herald, writing from Leadville, says that 
they are doing well, but encounter a heavy expense from the 
high cost of coke, which is hauled in wagons from Trinidad, 
a distance of 200 miles. The needed charcoal is made here 
in the timbered mountains surrounding the camp. 

The method of dealing in ore is simple and wonderfully 
correct. It is sent from the mine in wagons and dumped 
into separate bins at the smelting works, then put into a 
box, quartered, and assayed. It is then again quartered and 
crushed to a fine power. Half the sample is then given to 
the miners and the smelter keeps the other half. Each 
party has his assayer. If the assayers agree, as they nearly 
always do, the bargain is closed and the miner is paid at 
once by the assay. If the assayers disagree, then a third 
disinterested party comes in as an arbitrator. These ores 
are difficult to sample, and one or two smelters caught play- 
ing smart games have to pay more for their ore. The 
smelter pays New York price for silver said to be in the ore," 
less five per cent., and $20 smelting charges per ton, and he 
also pays from $15 to $30 per ton for the lead. The lead and 
silver are run together into bars of 100 pounds each, and 
shipped to New York or St. Louis as base bullion. There 
are numerous advantages in shipping the metals in this way. 
The freight is lower, the cost of getting bullion to New 
York being this way only about $35 per ton. There is not 
much danger of .loss by thieves, because thieves seldom steal 
a pig of lead, and they could not very easily get the metal 
separated. It goes to Newark, N. J., and is there sepa- 
rated. The value of the lead in the pigs at New York more 
than pays the cost of freight, separation, hauling, etc. In 
fact, it deposits the silver in New York free of costs and 
charges, and is still sold at a neat profit. 
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The Russian 33-Incb Objective. 

A contract, it is said, ha'^ been made by Alvan Clark & 
&&ns, of Cambridgeport, Mass., with the Russian govern- 
ment, relative to the great objective for the Imperial Obser- 
vatory at Pulkowa, for a great telescopic objective. The 
proposed glass is to be the largest in the world. The con- 
tract provides that the definition of the glass shall not be 
inferior to that of the telescope in the Naval Observatory in 
Washington, and that the amount of light shall be greater in 
proportion to the increased area of the objective, allowance 
being made for the obsorption of light by the glass. 

The objective at Washington is 26 inches In diameter; the 
proposed glass is to be from 313.^ to 33 inches in diameter, 
with a clear aperture of thirty inches. Three years and a 
half are allowed for its completion — two years to procure 
the rough disks, and eighteen months for grinding, polish- 
ing, correcting, etc., with an extension of time, provided 
good and sufficient reasons are given for the failure to finish 
within the specified period. When finished the glass will 
be mounted in Hamburg. The cost of the glass alone will 
be $33,000. The material for the glasses will pl-obably be 
furnished by French manufacturers, the Clarks finding their 
disks to be most trustworthy. 

The cost of the objective is to be $33,000, with $1,000 
additional for rough mounting. 
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Steam Launch of Iilght Draught. 

In our Supplement, No. 179, we gave the drawings and 
dimensions for a stern wheel steam launch (31 feet length) 
of light draught, 16 inches, as built at the United States 
Works, Rock Island, III., from designs by M. Meigs, 
United States Civil Engineer. We learn from Mr. Meigs 
that one of these little boats, in which he has lately made a 
trip, ran 8J^ miles an hour on 110 lb. steam without crowd 
ing. He says the boat handles so wonderfully, turns so 
short, and runs in such shallow water he is confident that 
when light draught is needed no other construction is so 
good as the stern wheel. 



AOBICTJLTVBAL IITVENTIONS. 

An improvement in harrows, patented by Mr. Alfred Dei- 
sher, of Fleetwood, Pa., consists in making harrow teeth of 
plates with an inclined cutting edge, wings, a shoulder, and 
pin. By this construction the harrow is adapted for the addi- 
tional work of a pulverizer and drill. It is of light draught. 
It is adapted for working soft or hard soils. 

Messrs. L. H. and R. F. Johnson, of Brownsville, Tenn., 
have patented an improved corn and pea planter. This is 
an improvement in the class of seed-dropping machines 
which have reciprocating seed slides that are operated by 
the rotation of the transporting wheels, or the axle on which 
they are moiinted. 

An improvement in' grain separators has been patented by 
Mr. Thaddeus C. Histed, of Junction City, Kan. The object 
of this invention is to improve the construction of the grain 
separator for which letters patent No. 199,304 were granted 
to the same inventor, January 15, 1878, so as to make it more 
effective in operation. As the grain is conveyed through a 
spout it passes between the two brushes, by the action of 
which all smut and dust are removed from the kernels and 
blown away by the blast from the fan blower. 

An improved runner for corn planters has been patented 
by Mr. Gamaliel S. Rarey, of Groveport, 0. The invention 
consists in providing the runners with V-shaped points, 
which connect with gauges attached to ihe runners on either 
side, and regulate the depth to which the runners extend, 
tyhile the points throw the obstructions aside and level off 
the ground. 

An improvement in grain binders for harvesters has been 
patented by Mr. Thomas H. Parvin, of Chicago, 111. The 
object of this invention is to furnish an improved binder for 
binding grain as it is delivered to it from any harvester. 
The nature of the invention is such that it cannot be described 
without engravings. 

Mr. Solon D. Rice, of Grant, Ky., has patented an im- 
proved machine for cutting corn stalks into pieces in the 
field. It consists of a roller carrying a number of radial 
knives, which press the stalks to the earth and at the same 
time cut them. 

Mr. Francis C. Frost, of Anoka, Minn., has patented an 
improved hand corn planter, which is so constructed that 
the seed may be forced out of the dropping hole at the proper 
time, so that there can be no failure in dropping the seed. It 
may be adjusted to drop less or more seed at a time, as may 
be required. 

Mr. Charles M. Sparks, of Earle's, Ky., has invented an 
improved churning machine, which is simple in construc- 
tion, convenient, and apparently effective. 

Mr. George B. Gay, or Opelousas, La., has patented an 
improved attachment for turn plows for scraping and sweep- 
ing cotton plants, "laying by" corn, and cultivating other 
plants. 

Mr. Benjamin Goodyear, of Carlisle Pa., has patented an 
improved device for holding and preserving corn selected 
for seed, whereby it shall be kept safely from rats and mice, 
and at the same time have opportunity for becoming 
thoroughly dry. It consists in a board of suitable size fitted 
with projecting pins, and provided with a wire for being 
suspended. The ears of corn are placed on the pins. The 
space between them permits free circulation of air, and the 
safe, being suspended from a beam or similar support, is 
not accessible to rats and mice. 
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The Lay Torpedo. 

The Buffalo News relates at some length the steps of Mr. 
Winsor in the torpedo business. The capabilities of the 
machine being conclusively ascertained, it was entered for 
the great tournament of torpedo boats at St. Petersburg, 
some eighteen months ago. The Russian government 
offered a prize of $50,000 and expenses paid for the best 
torpedo boat, which would comply with several minimum 
conditions of speed, ease and destructiveness. There were 
no less than forty-four torpedo boats entered, the inventors 
belonging to nearly every civilized nation, but the Lay boat 
bore off the prize. The Lay invention consists of a boat 
nineteen feet in length, thirty inches beam, and eighteen 
inches hold-r-a long cigar bearing on its point a cartridge 
containing 100 pounds of dynamite glycerine. Inside is the 
propelling machinery, equivalent to 35 horse power, being 
compressed air. Sideboards or planispheres at the side ena- 
ble the boat to go under or on top of water at the will of 
the operator. The boat is raised, lowered, and steered by 
electricity, the medium being a cable of three wires attached 
to the' stern and paid out as the boat rushes toward the ma- 
rine victim. The operator stands on shore and directs the 
movements of the boat by a key-board with three keys, 
each communicating with one of the three wires. One 
steers the boat, the other raises or lowers it, and the third 
fires off the charge. A small flag in the middle of the boat 
indicates its position when on top of the water, and when 
the flag recedes from ordinary eyesight the operator traces 
its progress with a powerful glass. It was shown that the 
Lay boat could be sent out three miles, made to strike an 
object a foot square^^and return to the point of departure at 
a speed of twelve miles an hour. 

After the tournament, Winsor negotiated a contract with 
the Russian government to build twelve torpedo boats at 
$35,000 apiece, and also obtained similar contracts from 
China and Japan. The company is now negotiating with 
the English government, which offers the Lay company a big 
contract, if the invention Is proved to be superior to the 
English torpedo boat. 
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ExpeiliueHts tvltb Wire. 

From experiments by Mr. J. T. Bottomley, a report on 
which was read before the British Association at Sheffield, it 
seems that the prolonged application bf stress has a very re 
markable effect in increasmg the strength of soft iron wire. 
Comparing the breaking weights for a wire quickly broken 
with those for the same wire slowly broken, it is found that 
m the latter case the strength of the wire is from 2 to 10 per 
cent higher than in the former, and is on the average about 
5 or 6 per cent higher. The result as to elongation is even 
more remarkable, and was certainly more unexpected. In 
the case of the wire quickly drawn out, the elongation is, 
on the average, more than three times as great as in the case 
of the wire drawn out slowly. There are two wires for which 
the breaking weights and elongations are given in the tables 
accompanying the report, both of them " bright " wires, 
which showed this difference very remarkably. They broke 
without showing any special peculiarity as to breaking 
weight, and without known difference as to treatment, ex- 
cept in the time during which the application of the break 
ing weight was made. One of them broke with 44 lb , the 
experiment lasting one hour and a half; the other with 47 
lb , the time occupied in applying the weight- being thirty- 
nine days. The, former was drawn out by 28-5 per cent on 
its original length, the latter by only 4'79 per cent. It was 
found during the breaking of the wires slowly — several 
months — that the wire becomes alternately more yielding 
and less yielding to stress applied. Thus, from weights ap- 
plied gradually between 28 lb. and 31 lb. or 33 lb. , there is 
very little yielding and very little elongation of the wire. 
For equal additions of weight bet ween 33 lb. and about 37 
lb. the elongation is very great. After 37 lb. have been put 
on, the wire seems to get stiff again, till a weight of about 
40 lb. has been applied. Then there is rapid running down 
till 45 lb. has been reached. The wire then becomes stiff 
again, and often remains so till it breaks. 

^ I « > «>> — —— 

Sugsestlonii for Discussion. 

The American Society of Civil Engineers gives the fol 
lowing list of topics on which original papers are invited 
from members-. 

1. Topographical surveys, and the laying out of towns and 
the most economical divisions of property. 

2. Instruments and methods of exact measurement for 
land surveys. 

3. Trigonometrical and astronomical surveys. 

4. Systems of road making and maintenance suitable for 
(a) large towns and heavy traffic; (b) suburban districts; 
(c) rural districts. 

5. The sustaining power of different kinds of soils and 
the conditions which produce failure of foundations by set- 
tlement. 

6. The weight which can be supported by different classes 
of masonry. 

7. The preservation of masonry structures. 

8. The manufacture of cements and methods of testing 
their strength. 

9. The proportions of cementing and inert materials in 
• mortars. 

10. The preservation of timber used in construction. 

11. The strength, durability, and characteristics of various 
timbers. 

12. The manufacture of iron and steel in America. Com- 
binations of materials, methods employed and plant used. 

13. The properties and laws of cast iron, wrought iron, 
steel, and other metals used in construction. 

14. The effect of constant or long continued vibration on 
metals used in construction. 

15. The design, generally, of iron bridges of large span 

16. The construction and operation of drawbridges of 
large span. 

17. Testing machines and experiments on the strength of 
materials and structures. 

18. Appliances and methods of rock boring and blasting. 

19. Sub-aqueous tunnels. Their design and construction. 

20. The flow of water in channels of various kinds, and 
the modes of determining the discharge by experiment. 
Also the discharge over weirs and through orifices. 

21. The loss of water in flowing in open channels. 

23. The relations of rainfall, character of soil, and flow 
of streams ; effect of wooded and of cleared and cultivated 
land on the flow of streams. 

23. The sources of systems of water supply for towns, in- 
cluding storage of surface water, open wells, tube wells, 
gathering galleries, and ground water obtained from differ- 
ent geological strata. 

24. Systems of water supply suitable for small communi- 
ties, whether separately or co-operatively. 

25. The detection and prevention of waste of water in 
towns. 

26. The design, construction, and cost of operation of 
pumping engines, and mode of computing duty. 

27. The history of the manufacture of cast iron water 
pipes in America. 

28. The strength and dimensions of cast iron pipe and of 
wrought iron pipe for water supply. Forms of joints for 
water pipe. 

29. Durability and cost of water pipe of cast iron, 
wrought iron and cement, wood and other materials. 

80. The design and construction of earth embankments 
and masonry dams for reservoirs. 

81. The construction, dimensions, and operation of naviga- 
ble canals. 



: 82. Methods of overcoming differences of level in canals. 

33. The improvement and training of rivers. 

34. The construction of harbors of refuge. 

35. The construction of wharves, piers, and docks. 

36. The construction of fireproof buildings. 

37. Warming and ventilation of buildings. 

38. House drainage. 

39. The sewerage of towns and the disposal of sewage. 

40. The form, material, and dimensions of sewers. 
41 The economical location of railroad lines. 

42. The construction and maintenance of the permanent 
way on railroads, 

43. The form, manufacture, and life of rails. 

44. The form and material of railway wheels. 

45. The heating and lighting of railroad cars. 

46. The prevention of accidents at railroad crossings and 
intersections. 

47. Rapid transit in large cities. 

48. The prevention of noise from heavy railroad trains 
moving at high speed. 

49. Safe substitutes for animal power on surface railways. 

50. The relative economy of the several kinds of fuel used 
in locomotive engines, 

51. The operation of freight and passenger traffic on rail- 
roads, and the conditions of economy in the same. 

52. The arrangement of terminal stations on trunk lines 
of railroads. 

53. The manufacture, distribution, measurement, and use 
of illuminating gas. 

54. Electricity as applied to lighting and to motive power. 

55. The modern construction of water wheels and engines, 

56. The engineering questions involved in the location 
and management of large industrial exhibitions. 

57. Manufacture, strength, and durability of earthenware 
pipe, 

58. The relations of engineers to employers and to con- 
tractors. 

59. The status and compensation of experts. 

60. Engineering and mechanical law. 



Proposed Arcbie ologlcal Expedition to tbe Bed Sea. 

The editor of Zes Mondes, the Abbe Moigno, is highly in- 
censed at the criticisms of various scientists who seem skep- 
tical about certain events narrated in the Scriptures, and 
especially so at Prof. Richard Owen, who, at a meeting of 
the Society of Orientalists in London, 1874, had the audacity 
to sweep away the Red Sea just where it is said to have been 
crossed by the Hebrews, in the following words: "The 
Isthmus of Suez is geologically a bridge of recent date be- 
tween Asia and Africa, it was completed only during the 
last Miocene period. However recent this epoch be, from a 
geological standpoint, it is nevertheless remote enough to 
have allowed the forces which have given birth to s'pecies 
to establish degrees and distinctions between the great classes 
of animals living in the two respective seas which the isthmus 
separates, A zoological mind alone can appreciate the du- 
ration of the prehistoric time in question." 

The Abbe Moigno now proposes to show men of Owen's 
way of thinking that they are in error. He believes the time 
has come to invite the whole Christian world to unite with 
him II. a grand and noble enterprise — that of fitting out an 
expedition to go in search of the "eloquent remains of the 
Egyptian cavalry buried in the Red Sea, with their chariots, 
horses, horsemen, treasures, etc." He states it as his belief 
that these monumental remains will certainly be discovered 
by digging for them, and that thgy will be found in an ex- 
cellent state of preservation owing to the action of the salt 
in which they are buried. It is proposed to form a sort of 
joint-stock company, the bonds to bear no interest, but the 
stockholders to be reimbursed by a division of the money 
proceeding from the sale of the discovered treasures. Sub- 
scriptions to the enterprise are to be sent to the office of Zes 
Mondes, at Paris. 



Disinfection of Malls by Dry Heat. 

Inspector W. B. Winn, M.D., gives the following account 
of experiments at Memphis on the disinfection of mails by 
dry heat : 

Thursday, September 4, the oven was adjusted, and old 
newspapers, letters, and mail-bags were placed in the hot- 
air chambers. After maintaining a temperature of 260° F. 
for thirty minutes, the papers and letters were found badly 
scorched; the mail-bags were uninjured. The failure being 
ascribed to draughts of air, the experiment was repeated, 
indoors, the next day. At this trial the regular mail was 
exposed to a heat of 250° P. for one hour, without damage to 
any part thereof. 

On Saturday, the sanitary policemen who had witnessed 
the previous experiments were placed in charge, and suc- 
ceeded in burning a lot of newspapers and two mail-bags, 
sizes Nos. 3 and 4. This mishap was due to the mttimer in 
which the mail matter was disposed. Twenty-two sacks full, 
together with the bags, were crammed into the oven at once. 
The result was that the lower chamber became very hot, 
while only a portion of the hot air could enter the upper 
one. The thermometers are so arranged as to indicate the 
temperature of the upper chamber alone. When the burn- 
ing occurred the thermometers registered only 213° ; not one 
of the bags nor any portion of the mail in theupper chamber 
was injured. 

Under proper supervision, and with due care, there is ho 
danger of injury to the mails. 



SeTVing ]?Iaclilne Patents. 

The expiration, last year, of some important patents on 
sewing machines, was followed by an immediate reduction 
in the prices of most of the machines used for family sew- 
ing, or in making the uppers of boots and shoes, and since 
then manufacturers have been anxiously looking forward to 
the time when the McKay patents on the sole sewing ma- 
chine would run out. Of all the machinery at present used 
by shoe manufacturers, this sole sewer is probably the most 
important, as it is almost universally employed, and the tax 
for its use consists in a royalty averaging, probably, about 
two cents per pair on all goods made by it. This royalty is 
generally paid by affixing stamps, the price of which ranges 
from half a cent to ten cents per pair, the latter figure being 
for quilted boots and shoes, men's ordinary boots paying 4 
cents, and shoes 3 cents, while women's pay 2 cents, and 
children's half a cent to a cent per pair. One of the leading 
patents on the machine, the one known as the "horn " pat- 
ent, expired last month, and we had a number of inquiries 
from manufacturers who supposed that they would not 
thereafter have to affix the royalty stamps to the shoes they 
made. There are, however, many other patents on the ma- 
chine, and the conditions under which machines are fur- 
nished to the manufacturers provide that the royalty shall 
be paid until the last patent has expired. 

We have received from the McKay Association a state- 
ment as to the form of contract they make with manufac- 
turers, and a mention of the duration of their patents, which 
we append. The important patents which expire in 1881, 
and without infringement of which they think it will be 
difficult to make a successful sole sewing machine, are: the 
shoe process, the expanding joint whirl, and the variable 
stroke. The first of these patents is on the making of a shoe 
by sewing directly , from the outsoles, through the upper and 
insole; the expanding joint whirl added greatly to the speed 
of the machine, and the variable stroke made it possible to 
sew with facility from a thick to a thin or a thin to a thick 
substance, and still keep an even tension. The following is 
a synopsis of "the situation," as presented by the McKay 
Association : 

"There is some interest felt among manufacturers about 
the royalty on the McKay sewing machine. The contracts 
between the Sewing Machine Association and the manufac- 
turers are of this nature : The machines are all owned by 
the association, the papers signed by all licensees clearly 
stating the fact; the leases require the payment of the full 
royalty as long as there is any patent on the machine, and 
that at the expiration of all the patents the lessee has the 
right (if he has kept the terms of the lease) to purchase the 
machine for |1 ; from this it seems that the expiration of any 
one or more patents on the machine is of no effect on the 
question of the right to use the machine without royalty, and 
it is only by the expiration of all the patents that that ob- 
tains. The principal agreements in the lease are these: 

" 1, A license to the licensee to use all the patents that are 
or may be put on the machine, 

"2, An acknowledgment by the licensee that he has no 
right in the machine except as a lessee. 

"3. That the royalty shall be 10 cents a pair, with a pro- 
viso that if the lessee stamps his shoes as soon as they are 
finished, and before boxing or exposing for sale, the stamp 
shall be in lieu of the royalty for the shoes so stamped, 

"4. That the contract and payment of royalty, and all its 
obligations, shall continue as long as there are any patents 
on the machine, and that when all are expired the lessee can 
buy the machine for |1 if he has kept all the terms of the 
lease, 

" 5. That owners of the patents have the right to cancel 
the lease and take away the machine if the terms of the 
lease are not kept; that there is nothing in the lease which 
compels the lessee to use the machine, but as long as he uses 
it the terms of the contract are in active force. 

"The dates of the patents are on all the machines; the 
latest patent expires in 1887. The patents which run till 
1882 are considered so strong and important that it is confi- 
dently believed the machines will be used, and the full 
royalty paid, till then ; those after that date are not essen- 
tial, though of great value." — Shoe and Zeather Iteporier. 



American Enterprise. 

Word comes to us from across the water that W. Gr. Wil- 
son's visit to Europe was to make arrangements for the 
manufacture of the New Wilson Oscillating Shuttle Sewing 
Machine in England for the European market, and that the 
well known " Wellington Works," of Oldham, near London, 
owned by a stock company known as Bradbury & Co, (limit- 
ed), for the manufacture of the Singer, Howe, Wheeler & 
Wilson, and Wellington sewing machines, since 1850, have 
been secured for the manufacture of the Wilson Oscillating 
Shuttle Sewing Machines exclusively hereafter. An inter- 
view with Mr, Sheldon, the general manager of the Wilson 
Sewing Machine Company, elicited the fact that our infor- 
mation is correct, and that this course was absolutely neces- 
sary in consequence Qf the incapacity of the company's large 
works at Grand Crossing to turn out a sufficient number of 
Wilson sewing machines to supply the American market, — 
Sewing Machine Adnanee. 



Erkata, — In article on "Toadstool Poisoning," page 229, 
second column, 29th line, " amorphous black mass" should 
read "amorphoas brown mass;" in line 49 of the same 
column "flavoring plants " should read "flowering plants," 
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The Asbestos Roofing is the only reliable substitute 
for tin It costs only about one-half as much, is fully as 
durable, is fireproof, and can be easily applied by any 
one H. W. Johns Manufacturing Company, 87 Maiden 
Lane, New Tort, are the sole manufacturers. 
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The Charge for Insertion under this head is One Dollar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at vublicatidn office 
as early as Thursday morning to appear in. next issue. 



The best results are obtained by the Imp. Eureka Tur- 
bme Wheel and Barber's Pat.PulverizinKMUls. Sendfor 
descriptive pamphlets to Barber & Son, Allentown, Pa. 

Portable Railroad Sugar Mills, Engines and Boilers. 
Atlantic Steam Engine Works, Brooklyn, N. Y. 

Wanted— Parties to Purchase Eight or Manufacture 
on Royalty, $10 '* Self-Playing Organ Attachment." 
Eastern or Middle States Address E. F. O'Neill, Storm 
liAke, Iowa. 

Gear Cutting Attachment for Lathes, Fine Too Is, Lace 
Leather Cutter, Belting, etc. Jackson & Tyler.jptJjjUimore. 

Steam Launches. W. J. Sanderson, Syracuse, N. Y. 

Brass or Iron Gears; list free. G. B. Grant, Boston. 
Silent Injector, Blower, and Exhauster. See adv. p. 237. 

Fleetwood and Dexter Scroll Saws, Tool Chests, etc. 
Send for circular. Jas.T. Pratt & Co.. 53 Fulton St.,N.Y 

For a thorough practical education in the duties of 
steam and mechanical engineers and firemen, apply to 
the National Institute, Stamford, Conn. For pamphlet 
and particulars, address Hy. li. Foote, C.E.» Director. 

The best Centrifugal Machine in the world for all pur- 
poses, can be seen in operation at S. S. Hopworth & 
Co.'s, nth Ave . and mh St ., New York. 

Tapping Water Main Pipes.— Machines for tapping 
pipes under pressure, for sale by Wm .Young, Easton, Pa. 

Files recut. Passaic File Works, Paterson, N. J. 

The surprising results in savin£f of fuel by the use of 
Asbestos Steam Pipe and Boiler Coverings are worthy 
the attention of every one using steam. H. W. Johns 
Mfg. Co.. 87 Maiden Lane, New York, sole manufac- 
turers of genuine asbestos materials. 

Steam Cylinders bored from 3 to 110 inches, L.B. 
Flanders Machine Works, Philadelphia, Pa. 

Steam Traps; best and cheapest in use, No blowing 
through to start T„ Sault, New Haven, Conn. 

The Friction Clutch that is doing work in manyplaces 
satisfactorily, that has never been done by any other 
can be seen at Institute Fair, New Tork. D. Frisbie & 
Co., New Haven, Conn. 

H. W. Johns' Asbestos Liquid Paints are strictly pure 
linseed oil paints, and contain no water. They are the 
best and most economical paints in the world. 

For Sale.— Agricultural Engine, 8 horse power, cheap. 
S. J. Benedict, East Randolph, N. Y. 

Nickel Plating.— Sole manufacturers cast nickel an- 
odes, pure nickel satts, importers Vienna lime, crocus, 
etc. Condit, Hanson & Van Winkle, Newark, N. J., and 
93 and 94 Liberty St., New York. 
Steam Excavators. J. Souther & Co., 12 P.O. Sq. Boston. 

The Secret Key to Health— The Science of Life, or 
Self -Preservation, 300 ppges. Pr'ce, only $1. Contains 
fifty valuable prescriptions, either one of which is worth 
more than ten times the price of the book. Illustrated 
sample sent on receipt of 6 cents for postage. Address 
Dr. W. H. Parker, 4 Bulfinch St., Boston. Mass. 

The Baker Blower runs the largest sand blast in the 
world. Wilbraham Bros. ,2313 Frankford Ave., Phila.,Pa . 

Forsaith & Co., Manchester, N. H., & 213 Center St., N. 
Y. Bolt Forgins; Machines, Power Hammers, Comb'd 
Hand Fire Eng. & Hose Carriages, New & 2d hand Machin- 
ery. Send stamp for illus. cat. State justwhatyou want. 

Wright's Patent Steam Engin//,, with automatic cut- 
off. The best engine made. Ftrr prices, address William 
Wright, Manufacturer, Newburgh, N. Y. 

For Solid Wrought Iron Beams, etc., see advertise- 
ment. Address Union Iron Mills, Pittsburgh, Pa., for 
Hthograph, etc. 

H. Prentiss & Co., 14 Dey St., New York, Manufs. 
Taps, Dies, Screw Plates, Reamers, etc. Send for list. 

TheHortonLatheChucks; prices reduced 30 percent. 
Address The E.Iiorton & Son Co.,Windsor Locks, Conn. 

Presses, Dies, and Tools for working Sheet Metal, etc. 
Fruit & other can tools. Bliss & Williams, B'klyn, N. Y. 

Hydraulic Presses and Jacks, new and second hand. 
Lathes and Machinery for Polishing and Buffing Metals. 
E.Lyon & Co.,470Grand St.. N. Y. 

Bradley's cushioned helve hammers. See illus. ad. p. 206. 

Sheet Metal Presses, Ferracute Co., Bridgeton, N. J. 
Band Saws a specialty. F.H.Clement, Rochester, N.Y 

Diamond Planers. J. Dickinson, 64 Nassau St., N. Y. 

Patent Steam Cranes. See illus. adv., page 223. 

Telephones repaired, parts of same for sale. Send 
stamp for circulars. P. O. Box 205, Jersey City, N. J. 
Vertical Engines. F.C.& A.E. Rowland, New IIaven,Ct. 

Draw'glnsts. &Mat. Woolman, 116 Fulton St., N.Y. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

Noise-Quieting Nozzles for Locomotives and Steam- 
boats. 50 different varieties, adapted to every class of 
engine. T Shaw, '915 Ridge Avenue, Philadelphia, Pa. 

Stave, Barrel, Keg, and Hogshead Machinery a spe- 
cialty, by E. & B. Holmes, Buffalo, N. Y. 

Solid Emery Vulcanite Wheels— The Solid Original 
Emery Wheel — other kinds imitations and inferior. 
Caution.— Our name is stamped in full on all our best 
Standard Belting, Packing, and Hose. Buy that only. 
The best ia the cheapest. New York Belting and Pack- 
ing Company, 37 and 38 Park Row. N. Y. 

The New Economizer, the only Agricultural Engine 
with return flue boiler in use. See adv. of Porter Mfg. 
Co., page 206. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Cut Gears for Models, etc. (list free). Models, work- 
ing machinery, experimental work, tools, etc., to order. 
D. Gilbert & Son, 212 Chester St., Philadelphia, Pa. 

Walrns Leather and Bull Neck for Polishing all Met- 
als, Greene, Tweed & Co., 18 Park Place, New York, 



Oak Tanned Leather Belting, Rubber Belting, Cotton 
Belting, Polishing Belts. Greene Tweed & Co., N.York. 

Holly System of Water Supply and Fire Protection 
for Cities and Villages. See advertisement in Scien- 
tific AMERICAN of this week. 

Pays well on small investments ; Magic Lanterns and 
Stereopticons of all kinds and prices : views illustrating 
every subject for public exhibition and pa/rlor entertam- 
m&nts. Send stamp for 80 page Illustrated Catalogue. 
Centennial medal. McAllister, 49 Nassau St., New York 

Fine Taps and Dies in Cases for Jewelers, Dentists, 
and Machinists. Pratt & Whitney Co.. Hartford, Conn . 

Deoxidized Bronze Patent for machine and engine 
journals. Philadelphia Smelting Co., Phila., Pa. 

Wheels ftnd Pinions, heavy and light remarkably 
strong and durable. Especially suited for sugar mills 
and similar work. Circulars on application. Pittsburg 
Steel Casting Company, Pittsburg, Pa. 

Hand Fire Engines, Lift and Force Pumps, for fire 
and all other purposes. Address Rumsey& Co., Seneca 
Falls,N.Y. and 93 Liberty St., N. Y city. U.S.A. 

Steam and Gas Fitters' Tools a specialty. Send for 
circulars. D. Saunders' Sons, Yonkers, N. Y. 

Wm. Sellers & Co., Phila., have introduced a new 
Injector, worked by a single motion of a lever. 

For Shafts, Pulleys, or Hangers, call and see stock 
kept at 79 Liberty St., N. Y. Wm. Sellers & Co. 



NEW BOOKS AND FTTBLICATIONS. 

Report o^ Preliminary Investigation of 
THE Properties of the Copper Tin 
Allots. Washington : Government 
Printing Office. 1879. 

This report of the committee on metallic alloys em- 
braces the results of the first complete and systematic 
researches ever made upon copper tin alloys, the most 
important of all the alloys of the useful metals. The in- 
vestigation was entered upon under a resolution of the 
United States Board to test iron, steel, and other metals, 
passed April 17, 1875. The special work of the commit- 
tee was begun in 1877, under the direct supervision of 
the chairman of the committee, Professor Robert H. 
Thurston, who edits this report. The work, which de- 
termined approximately the mechanical properties of 
all alloys of copper and tin, was done in the Mechani- 
cal Laboratory of Stevens Institute of Technology, 
Hoboken. The aim of the committee has been 
to ascertain the practical value of commercial 
metals to the brassfounder and the constructor, 
when treated in the ordinary manner, the investi- 
gation of the efEect of various kinds of fluxes and 
methods of fluxing, and of special methods of treat- 
ment of the alloys after casting, being reserved for 
future research. Six plates show photographs of frac- 
tures of copper tin alloys: and twenty-one plates are 
devoted to graphical representations of the physical pro- 
perties of the same alloys; and fifty-four plates give 
facsimiles of the autographic strahi diagrams of tests by 
torsion. There is appended a number of selected papers 
on the metallic alloys ; a review of the earlier researches 
on the properties of the metallic alloys, with lists of 
authorities in the department of research; and transla- 
tions of the elaborate researches of Alfred Riche and 
M. G. Wertheim. 

Zeitschrift des Architecten und In- 
GENiEUR. Vereins zu Hannover. Vol. 
35, No. 3. Hannover: Carl Riimpler. 
1879. 

The third number of the 25th volume of the above 
publication is now before us. It contains the plans of 
the new building for the Technical High School at 
Hanover. The same was to be the residence of the 
former king, but as it was never finished, the Prussian 
government had the same reconstructed and trans- 
formed into one of the most handsome of college build- 
ings. It'fe built entirely of light sandstone, is about 
520x380 feet, has four towers, and is 3 stories high. The 
drawings, details of construction, estimates, and de- 
scription of the Carola Bridge which spans the river 
Elbe at Schandu, Saxony, are also given. This hand- 
some bridge is arranged for a railway, vehicles, and 
pedestrians, and consists of 3 semi -parabolic wrought 
iron trusses resting upon stone abutments and piers. 
A detailed article on the difEercnt means for thepreven- 
tion of rust on iron, by Dr. J. Treumann, and extracts 
from all technical and patent journals, constitute the 
remainder of the work. 

Determinacion de la Longitud del 
Pendulo de Segttndos y de la Gra- 
VEDAD en Mexico. Per Francisco 
Jimenez y Leaiidro Fernandez. Mexico: 
1879. 
The determination of the length of the seconds pen- 
dulum has two applications of the greatest importance; 
i first, to find by various methods of comparison, the law 
i of variation in length of several synchronous pendu- 
lums in difEercnt places, and to deduce therefrom the 
j lev^ of the terrestrial spheroid and consequently its 
iform; andsecond, to determine the force of gravity, this 
; being calculated at double the space described in the 
first second of its motion by a body falling in vacuo 
, from a state of rest. Notwithstanding the importance 
of the determination of the length of the seconds pen- 
dulum, no observation of this kind has been made in 
Mexico until quite recently, when it was undertaken 
by the two engineers, Senores Jimenez and Fernandez. 
\ The results of the labors of these two gentlemen are re- 
corded in th<e|ii^)hlet before us, which forms one of 
the series of tfee.yaluable scientific memoirs that are 
being issued frc^n time to time by the Mexican govern- 
ment. Without following the authors into the intricate 
' calculations which are given in extenso in their memoir, 
I we may state as the result of their labors, that the length 
of the seconds pOTdnlum at the sea level was found to 
be 0-99153 m. Sudat'^e observatory 0'99109 m.; force of 
gravity atthe sea I«yei 97860 m., and at the observatory 
9 7816 m. The geographical position of the observatory 
I at the city of Mexico was thence found to be as follows. 
Latitude, 19° 26' 1-3" N.; longitude east from the 
j meridian of Greenwich 6h. 36m. 26"67s.; height above 
j the level pf the sea 2,283 meters. The authors state that 
their i^siilts are of so much the more interest in that 
the pendulum experimented with was more than 13 
imetersin length, something uncommon in pendulums 
I designed for this class of experiments. 



Etude sur les AtjLiages de Plomb Et 
d'Antimonie. Par F. de Jussieu, 
Autun (France), 1879. 

A brief but complete study of the alloys of lead and I 
antimony, giving their compositions, and describing 
their physical and chemical properties, and their phe- 
nomena of liquation andsupersaturation. The study of 
the subject of liquation (the causes of which are here 
satisfactorily explained) is so much the more interesting 
in that the phenomena connected therewith often prove 
a source of trouble, vexation, and unsuccess to type 
founders, stereotypers, and others who are accustomed 
to manipulate the alloys in question. To the latter 
class of readers, therefore, the pamphlet will prove 
especially valuable. 




HINTS TO CORKESPONDKNTS. 

No attention will be paid to communications unless 
accompanied with the full name and address of the 
writer ^ | 

Names and addresses of correspondents will not be 
given to inqnirers. 

Werenewour request that correspondents, in referring 
to former answers or articles, will be kind enough to 
name the date of the paper and tliepage, or the number ] 
of the question. j 

Correspondents whose inquiries do not appear after \ 
a reasonable time should repeat them. | 

Persons desiring special information which is purely [ 
of a personal character, and not of general interest, ; 
should remit from $1 to ^5, according to the subject, , 
as we cannot be expected to spend time and labor to 
obtain such information without remuneration. 

Any numbers of the Scientific American Supple- 
ment referred to in these columns may be had at this 
office. Price 10 cents each. 



(1) H. H. C. asks: Can books be obtained 
giving instructions in lithography or photo-lithography, 
or both; if so, where? A. Yes, address the booksellers 
who advertise in this paper. 

(3) I. F. R. asks (1) whether any kind of 
battery Is necessary in usfng the telephone. A. Bat- 
teries are used where a transmitter is employed. 2. 
Which is best for a small engine, a common upright 
tubular boiler or a simple coil boiler made of % inch 
gas pipe? Is there any danger of the coil getting stopped 
with sediment. A. An upright tubular boiler. The % 
inch coil pipe will be liable to stoppage and bum out. 

(3) E. J. T.— You will oblige by giving 
the best receipt for making violin varnish. A. Coarsely 
powdered copal and glass, each 4 oz.; alcohol, 64 o. p., 
1 piij,t; camphor, % oz.; heat the mixture, with frequent 
stirring in the water bath so that the bubbles may be 
counted as they rise, until solution is complete, and 
when cold decant the clear portion. When oil varnish 
is used it is made as for artists'* virgin copal. 

(4) H. J. writes: I have a lot of silver 
plated spoons. I would like to take the silver fromthem. 
How can I do it and save the silver? A. Dissolve 1 lb. 
of saltpeter in about 8 lb. of sulphuric acid by aid of heat. 
This (hot) solution will strip or dissolve ofE the silver 
plate. The silver may be recovered from its solution by 
the addition of salt, which precipitates it as chloride, and 
this, dried and fused with a small quantity of carbonate 
of soda, or borax and niter, gives pure metallic silver. 

(5) Gr. J. McK. asks: 1 Can you give me 
a satisfactory process for waterproofing] cloth? A. 
Saturate the fabric with a strong hot aqueous solution 
of soap, press out excess, and transfer to a secoud bath 
consisting of a strong aqueous solution of sulphate or 
acetate of alumina or acetate of lead, for several hoursi 
Repeat if necessary, press out excess of liquid, and dry, 
not too rapidly, in the air, 3. Can you give me a pro- 
cess for determining quantitatively the presence of cin- 
chonidine as an adulterant of quinine? A. Five to ten 
grammes of the mixed alkaloids are mixed with 50 
grammes of ether, and the mixture, after well shaking, 
left at rest until next day. By this operation the alka- 
loids are separated into two parts: one soluble in ether, 
and another insoluble in that liquid. The part soluble 
in ether contains the quinine, while the insoluble part 
contains the cinctionidine. These two parts are sepa- 
rated by a filter, the insoluble part washed with some 
ether, and the ethereal solution evaporated. This in- 
soluble part is now mixed with 40 parts of hot water, 
and converted into neutral sulphate by careful addition 
of diluted sulphuric acid, so that a solution is obtained 
having a slight alkaline reaction upon red litmus paper. 
To this solution a solution of tartrate of potash and soda 
is added in sufficient quantity to convert the sulphates 
into tartrates, and after stirring with a glass rod, 
allowed to remain for 24 hours. If cinchonidine be 
present in appreciable quantity, its tartrate will be found 
separated in crystalline form. The tartrate of cinchoni- 
dine is collected upon a filter, washed with a little water, 
and dried on a water bath. One part of this tartrate 
represents 0'804 part of cinchonidine. 

(6) W. M. E. writes: In your issue of Sep- 
tember 20, No. 25, "Tropic" asks for something to 
absorb the moisture in dry room and run it out. Sup- 
pose he places coils of gas pipe, like steam heating, and 
place a gutter under bottom, and then force cold water 
through the pipes, would not all the moistupe be con- 
densed upon the pipes and drop into the gutter and run 
ofE? Could not chemicals be used in pipes instead of 
water to keep them cold? A. The plan proposed would 
mitigate the evil. Chemicals might also be used, but they 
would probably require too much attention and be ex- 
pensive. 2. My engine exhaust pipes are 10 feet long, 
with 3 inch bore, run nearly on 70 to 80 lb., with 100 to 
120 revolutions per minute. My sawyer says he can 
run 114 inch pipe from the feed pump around and 
through both exhaust pipes and then into boiler and 
heat the water so as to save fuel. Will it do so? 
Would it interfere with the proper action of the exhaust 
steam? A. The plan proposedby your^jsawyerwould be 
successful, but the same result can be attained by nsiiig 
the ordinary coil heater, and we thi^fee iess expensive. 



(7) J. H. writes: I have Roper's book on the 
steam ei^ine. I wanted to calculate the horse power of 
an engine, 16 inch cylinder, 2 foot stroke, making 100 
revolutions a minute, steam boiler pressure being 1001b. 
to square inch. I was somewhat puzzled. Will you give an 
explanation? Qylinder,16 inch; area of cylinder, i;01'0634; 
velocity of piston in feet, 400; mean pressure on piston, 
cut ofE at half stroke, 79 lb. A. You say the boiler press- 
ure is 100 lb. Is the initial pressure in the cylinder 100 
lb.? If so, then 201x79 lb. = 15,879 lb. pressure on the 
piston,moving at 400 feet per minute, 15879X400=6351600 

and _?^^^.^=192 4 horse power ,less 20 per cent for fric- 
33000 

tion and other losses = 192 4 less 38'5=153-7 horse power. 

(8) J. M. Gr. writes: In your last issue, one 
of your subscribers asked for information as to size of 
discharge pipe for a hydraulic ram. I have found that it 
depends a great deal upon the distance the water has to 
be forced, the amount of pressure in the supply pipe, 
etc. It is obvious that where there is considerable 
pressurein the supply pipe, and only a short distance to 
drive the water, a much larger discharge pipe will be 
required than if these conditions were reversed. There 
is a very simple contrivance for increasing the capacity 
of a hydraulic ram, which I do not think is generally 
known. It is this: Drill or file a small hole, say 1-32 of 
an inch in diameter, in the supply pipe, about a foot 
above ,the place where it enters the ram. At every stroke 
of the ram a small stream will be discharged from thfc 
orifice. This at first sight would seem to decrease the 
power rather than augment it, but when the reaction 
takes place in the pipe there seems to be a small quan- 
tity of air sucked in, and this air is probably liberated 
from the water when it reaches the air chamber, thus 
increasing the pressure. At least this seems to me the 
most feasible explanation. Certain I am that I have re- 
peatedly tried this plan and find it to increase mate- 
terially the power of the ram. 

(9) J. A. S. asks: 1. What would be the 
best and cheapestpiping for conveyingstrong salt water, 
say 5 or 6 inch stream, for a distance of 5 or 6 miles? 
A. Wood tubing, also enameled iron conduits, are in 
practical use for such purposes, and have, we believe, 
proved most economical. 2. Is there a work published 
giving the, different systems of water works: if so, where 
can it be had and what would be the cost? A. There 
are a number of good works on this subject. Address 
for catalogues the book dealers who advertise in these 
columns. 

(10) C. E. R. asks: How can I cover copper 
wire with gutta percha, suitable for use in a gravity bat- 
tery? A. By wrapping the wire with a thin strip of 
gutta percha. The wire should be warmed. 

(11) J. P. writes: I want a cheap paint 

varnish orother coating for the insides of paper boxes, 
so that theywillhold a compound containinglinseed oil. 
Glue is too brittle. Also, a cheap coatingfor such boxes 
whereby they will hold water, or one that will hold 
either water or oil; a somewhat elastic coating is de- 
sirable. A. You may try the following: Borax, 1 part; 
shellac, 4 parts; water, q. s. Boil to form a sirupy 
liquid. Apply hot. This may be used alone or mixed 
with the glue solution and a little glycerine. 

(12) T. D. M. writes: We have a short tele- 
graph line (about one and a half miles) between our 
office and factory, which connects telephones. It is 
often impossible to hear, from the crackling noise in the 
telephone from earth currents, or it may be a too near 
proximity to various police and fire telegraph lines 
which we cross on the road. Is there any way in which 
we could empty our line of electricity so .that we can 
hear with the telephones we have (Duquet's)? We use 
an electro magnetic macb'ne for signaling. A. Use one 
of the forms of carbon transmitter in connection with 
an induction coil. 

(13) J. T. N. asks: What are the best non- 
conductors of heat? What I mean is something that, 
placed in contact with heated metal, will not heat 
fa stove pipe for instance) nor crack. A. Plaster of 
Paris and sand; asbestos; a metallic jacket filled with 
sand; terra cotta. 

(14) A. C. gives the following receipt for 
preserving cider sweet: Make cider of good sound 
apples, let stand about three days,racl»ofE, strain through 
flannel or charcoal and sand, put in clean barrel, and to 
each barrel add one quart grated horse radish, bnng 
tight; this willkeep it sweet.and after three or four weeks 
it will have a very pleasant flavor; you will scarcely 
notice the horse radish taste in it. [A much smaller 
quantity of horseradish will suffice. Sulphite of lime 
(calcium sulphite) is now used instead.] See article on 
"Preservation of Cider,'' p. 81, current volume of Sci- 
entific American, 

(15) H. W. asks: 1. Why was the distance 
from the pole to the equator chosen as the basis of the 
metric system, in preference to some certain sized (that 
is, certain timed) pendulum, or the quadrant of the 
equator? A. Because the English had previously 
adopted the pendulum standard. 2. Is there any other 
natural basis for a system of measures except the pen- 
dulum and the size of the planet? A. Many nations 
have adopted standards based on the human body or its 
members. 3. What, according to the latest measure- 
ments, is the distance from the pole to the equator, 
expressed in meters? A. 10,001,850 meters. The origi- 
nal French survey gave a distance equal to 10,000,000 
meters; that is 1-10,000,000 of the calculated distance 
was called 1 meter. More extended geodetical meas- 
urements have proved the length of the meridional 
quadrant to be as above. The meter is 1-540O short. 

(16) M. L. B. writes: A friend has a new 
steam engine, 8x12, 150 revolutions, 70 lb. pressure; I 
tell h}m it is a 25J^ horse power engine. But he only 
runs a small lathe under these conditions. He ships on 
a planer and something else,|and the revolution is slowed 
down to 75 revolutions. I then tell him it is a 12^ horse 
power engine; but he then ships on more machinery, 
and its revolutions are only 37i^. I have now to con- 
fess that, by the rule, it fe only a 6% horse power engine, 
Uiat is, the more work itdoes the less capable of doing 
woric it is supposed to be; or, in other words, when it 

I shows itself to be most powerful the lower it is rated. 
I What is its horse power? A. The amount of power 
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exerted by a steam engine depends upon the_ resiBtance 
opposed to it and not apoti the pressure of eteam in the 
boiler. When your friend is running his small lathe 
only, the pressure required on the piston is probably 
less than 10 lb. per square inch j wheL he adds the planer 
it may be 15 or 20 lb. per inch; and so with every in- 
crease of resistance the pressure on the piston, hence 
also the power is increased. You will find this clearly 
explained in "Pambour's Theory of the Steam Engine." 

(17) R. F. M. asks: Is there any formula 
for calculating the power of the "hydraulic'ramj" if so, 
what is it? iRam for lifting water.) A. The manufac- 
ttirera' rule is: Multiply the quantity supplied by the 
spring (in gallons per'minute) by 65. Multiply the pro- 
duct by the head or number of feet fall, then divide 
this product by 100 times the height to which the water 
is to be elevated; the result will be the quantity of 
water raised per minute. 

(18) H. W. asks how to make a fulminate 
suitable for coating the inside of a toy so that if it 
is struck with a pointed instrument it will explode. A. 
Mercury is dissolved in 13 parts of nitrio acid of 35° to 
40° B., and to the clear solution is gradoaily added 11 
parts of alcohol at 0-86. The crystals of fulminate, 
which separate af^er the reaction is completed and the 
liquid cooled, are washed with cold water, allowed to 
drain until the mass contains about 80 per cent of water 
and then cautiously mixed with 3-5ths its weight of niter, 
by means of a soft wooden muUer, to forma paste, in 
which form it should be applied in the cartridge and 
allowed to dry. It is an exceedingly dangerous sub- 
stance to handl3 on account of its explosibility, and the 
greatest caution has to be observed to avoid accidents. 

(19) J. W. Gr. asks: 1. What gases escape 
up the chimney of a furnace burning soft coal? . A. 
Carbonic acid, carbonic oxide, water, and various 
hydrocarbons, besides sulphurous acid and nitro- 
gen; 3. gjs Rny attempt ever been made to utilize 
theni again as Juel? A. Yes, there iave been a num- 
ber of devices patented, and a few are in successful use. 
3. What proportion of the heat in soft coal is converted 
into force ^th thebest constructed furnace and engine? 
A. About 11 per cent. 4. What proportion of the loss 
goes up the chimney? A. The loss is variable. 

(30) D. H. writes: I have a steam yacht 

hull, 38 feet long, 7 feet beam, which draws 3 feet 3 
inches. What size engine and screw do I need? A. 4!4 
inch cylinder by 6 inch stroke. Screw 3S inches diam. 
% What kind of a boiler will be best for salt water? A. 
Horizontal tabular. 3. Are the coil boilers practical? 
A. Coil boilers are not good for constant use. 

(2l) M. E J. asks for an inexpensive 

method of oxygenating water. A physican here adver- 
tises to treat patients with it, but I believe the process 
he employs is not patented. He calls his compound 
"oxygen aqua.'' A. It is probably a dilute solution of 
peroxide of hydrogen. 

(33) H. J. H. asks for a good receipt for 
cleaning gilt frames, I am a constant reader. A. 
Clean with a soft sponge moistened (not too well) with 
spirit of wine. Allow to dry by evaporation; do not 
use a cloth, and avoid friction, 

(33) J. F. S. asks: What chemicals can be 
used tin cold or warm water) to soften yarn, which has 
become hardened by bei<ig worked on a knitting ma- 
chine, without injuring the color of the yam? A. Pro- 
bably, try a little ammonia water. 

(34) C. A. C. asks for a receipt for solvable 
glass for using on decorative pottery. A. Mix well to- 
gether 2 parts fine sand and 6 parts of carbonate of 
potash (or 3;^ of carbonate of soda) in a crucible, capa- 
ble of holding 4 tiroes as much. Carbonic acid escapes, 
and the contents fuse together to form a glass. Pour 
this on an iron plate, and when cold dissolve it in boiling 
water to form a sirupy liquid. 

(35) P. S. writes: 1. I would like to know 
how to preserve natural flowers without taking the 
color out. A. See p. 409 (7), Vol. 40, SciKNTinc Ameei- 
CAN, ^/^ cement for bottles? A. See recipe No. 23, 
p.; 25:11, No,: 158. Scientific Amekican Supplement. 

{36XB. A. J. asks: 1'. How many primary 
or simple elements are there in nature? I claim over 
sixty; afriend of mine says that only four exist, namely, 
oxygen, nitrogen, hydrogen, and carbon; who is right? 
A. About 60 elementary bodies have thus far been dis- 
covered. S. Can air be weighed without a vacuum? 
A. As w<t understand you, no. 3. I have an old soda 
fountain, cast of brass and soldered together in the cen- 
ter*, would it be safe to use it for a steam boiler for' a 
model engine? A It would not make a safe boiler. 

(37) A. C. F. asks (1) how to make a 
Grenet battery. A. A Grenet battery consists simply of 
one or two plates of battery carbon and a plate of amal- 
gamated ainc, plunged in a solution consisting of bichro- 
male of potash 2 parts dissolved in 20 parts of hot water; 
and sulphuric acid 1 part, to be added after the solution 
becomes cool. See Supplements, 157, 158, and 159. 2. 
Why is the wire curled like asp ing where it connects the 
battery? A. To render it more flexible. 3. How can I 
make a simple armature? A. Any piece of soft wrought 
Iron makes an armature. 

(28) H. F. G. asks whether or not the 
steamers descending the rapids of the St. Lawrence 
river shut off steam and go by means of the current 
alone; if so, how do they steer the boat? A. At some of 
the rapids the pilots do shut off steam partially but not 
wholly; they still have progress enough through the 
water to give them steering control. 

(39) C. H. H. asks. 1. Is a good locomo 
tive engineer capable of performing the duties of an en- 
gineer on par Western river steamers? A. If his expeii- 
ence has been confined to locomotives, no. 3 Does an 
engineer necessarily have to have an understanding of 
algebra or geometry, or is a good understanding of 
arithmetic (higher) sufficient? A. For what is called a 
running engineer, arithmetic is sufficient, but for the 
higher grades of engineers, algebra and geometry are 
almost a necessity. 

(8(ft H. D, asks what proportion the grate 
surface should bear to the heating surface of a steam 
boiler. A, 1-25 to l-3a 



.1311 C.. B. M. write?: 1, 1 want to make an 

electro-magnet of 15() ohms: how muchof No, 30 copper 
magnet wire will be required? A. Of No. 30 by B. W. 
G., you will require 1,100 feet. 2. Is there any rule by 
which I can tell the number of ohms in a magnet, know- 
ing the size and amount of wire in magnet? A. It can- 
not be accurately determined by rule, as the resistance 
of different samples of wire varies. The readiest means 
of obtaining the resistance approximately is to use the 
tables given in most works on electricity. 

(33) J. A. S. asks: 1. What is the best and 
cheapest piping for conveying a 5 or 6 inch stream of 
strong salt water, say a distance of 5 or 6 miles, to avoid 
rusting and corroding? A, Use wooden pipes or en- 
ameled iron tubes. 2. Is there a work published on 
water systems: if so, where can it be had and what is 
the cost? A. For such works as you require address 
publishers who advertise in our, columns. 

(38) W. M. asks: 1. How much will air 
expand by heating; for example, force into a boiler 
40 lb. of air to the square inch, how many lb. to the 
square inch will it be when the fire is 213° F? A. Air 
expands about 1-490 for each degree of increase of tem- 
perature. 

(34) A. J. B. asks: 1. What is the greatest 
depth from which sunken vessels have been raised, 
time it took, cost, and by what means raised? A. Per- 
haps some of our readers can furnish the information . 

2. Please tell me how to make a simple microphone. 
A. See Supplement, No. 163. 

(85) E. W. writes: A friend and myself 
intend to build a small stern wheel steamboat, and wish 
you to assist us if it is in your power. The dimensions 
of boat are: 25 feet in length, 7 feet wide at deck, and 
4 feet wide at bottom (flat), and 3}4 feet deep. What 
size boiler, tubes, nmnber and size, will be required to 
propel this boat not less than 8 miles an hour. Would the 
following proportions do: size of wheel about 5 feet 
diameter, and 3 feet wide; engines, 2x4 inches; with 
gearing of 1 to 2, connecting shaft of cog wheel to 
shaft of driving vvheel, by connecting rods, with cranks 
set at right angles? A. We judge from your letter that 
you intend a side wheel boat; if so, and one engine 
geared a to 1, it should be at least 3 inches diameter by 
6 inch stroke. The wheels need not be more than 24 
inches wide. If you have two engines, they may be 2^ 
inch by 8 inch stroke; work with a power on crank 
shaft into a spur wheel on wheel shaft. Your boiler 
should have about 75 to 80 feet surface. 

(36) F DeC. writes: 1. Suppose you have a 
perfect balance: on one scale you place a cylinder filled 
with steam, 10 atmospheric pressures; on the other you 
put aweight equal to this cylinder, so that the equilib- 
rium shall be re-established. Now, by some means you 
open an aperture one inch square which is at the top of 
the cylinder, allowing the steam to escape during one 
second (of course you close the aperture after the seWnd 
has elapsed). Will the reaction power, of the escaped 
steam during one second lift the other scale? A. At 
first instant of time, yes, but very soon the loss of the 
steam will turn the scale the other way. 2. Could you 
state what amount of s'.eam has escaped in this one 
second? A, The amount of steam could be calculated, 
but full data would be required. 

(37) S. G. S. asks for the best way to tem 
per drills for drilling granite rock. A. See directions , 
for tempering mill picks, p. 219, Vol, 39 the same pro-, 
cess will ^ly to your drills. 

(38) A. W. P. asks: 1. How much lead] 
should the cut-off valve have on a small e ngine, 8 horse, 
cylinder 5x13, cut-off at full stroke, 300 revolu- 
tions per minute? A. If a single port cut-off valve, 1-16 
inch; if a double port valve, a little less than 1-16 inch. 

3. Is an instrument to be had that will assist in finding 
hidden valuables, such as gold or silver; if so, where 
to be found? A. No. 

(89) W, asks how to make a good quality 
of shellac varnish. A, Take shellac, any quantity, put 
it in a glass jar or tin vessel, and add alcohol to just 
cover the shellac. Set in a wa m place, beside a stove 
or even in the sunshine, and in two or three days it is 
fit for use. If too thick add alcohol. It is not neces- 
sary to strain, as impurities will settle to the bottom of 
the vessel. Keep covered to keep out dust. If closely 
corked, evaporation of the alcohol will be very small. 
It can be used for wood, brass, iron, piiper, etc. Ex- 
perience will determine the proper thickness of the 
varnish, 

COUUUKICATIOITS B£C£IV£D. 

On the Use of Brimstone in Fastening Iron to Foun- 
dations. By F. W. B. 
On the Classification of the Protista., By H. M. D. 
On Jupiter's Spot. By J, A B. 
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INDEX OF INVENTIONS 

rOR WHICH 

Letters Patent of the United States \rere 
Granted In the ^f eelc Endlns 

September 16, 1879, 

AND EACH BEARING THAT DATE. 

[Those marked (r) are reissued patents.] 

Albumen from flsh spawns, making, T, O. Alsing, 319,667 J 
Axles, machine for cutting and sorew-threadtag ; 

vehicle. A, L, Lincoln 219,641 

Bake pan, C. J aoltson -, " 31«,731 

Bale pressing and sacking device, W P Groom . 219,118 

Bale tie, w. Hill .,.. 319,T24 

Bale tie, J. W. & J H Simmons 219,60(1 

Basins, discharge plug for wash, J S. Gilbert..,.. 219.712 ■ 

Beehive, Dixon & Herron , ,,- 219,625 

Beer, etc,, air pressure apparatus tor forcing, 

Becker »ntis... 219,674 1 



I Belting, F.H. & J. E. Underwood 219,606 

Belting, leather, P. H. Underwood et al 219,607 

1 Bilge wate> gauge, J.rBekhoff 219,702 

I Binder for papers, temporary, P. H. Holmes 219.582 

j Binder, temporary, A.M. Graves 219.576 

j Bit brace, J. S. Pray 219,571 

Bookbinder's combined evenlng-up and compress- 
ing table, J. W, Jones 219.734 

Book cover, removable, L. P. Allen 219,563 

Boot sole, rubber, C. H. Beach 219,673 

I Bottle, soda water. B. Hegele 219,723 

I Bottle stopper, C. G. Hutchinson 219,729 

; Box fastener, W. D. Erost : 219,708 

Bo^ fastener, B. MoKinney 219,751 

Box fastener, 0. L. Page 219,649 

Box partition, G. L. Jaeger 219,732 

Brick machine, C. B. Gregory 219.638 

Brush and fan, fly, J. Young 219,792 

Brush, shoe, 0. Herold 219,581 

Buildings, bent for frame, Van Riper & Seely 319,786 

j Burial casket, W. S. Hassall 219,721 

I Button, K. Llebmann... 219,743 

Button holes,.seonring, J. Watters (r) 8,902 

Car propeller and brake, D, Hurley 219,728 

Carroof, J, C. Wands 219,788 

Cars, steam motor for propelling street, W. S. 

I Salisbury 219,770 

Carbureter, M. P, Fleming 219,705 

Carbureter, W. Morehouse 219,690 

I Carriage top, child's, W. H. Yan Dyok 319i784 

Chairs, settees, car seats, etc., seat and back of. 

I J. K. Mayo 319,589 

Chandelier, extension, L. Brauer 319,682 

Check rower, M.J. Barron 319,671 

Churn, G, M, Sparks 319,668 

Churn dasher, S. B. Muokel 319,698 

Cigar mould press, N. Du Brul , ..219,700 

Coal breaker, P, H. Sharp 219,773 

Cook, gauge, H. Poe 219,759 

Coffin, metallic, C. Mattonl 219,643 

Colter, rolling plow. N P. Bowsher , 219,680 

Corn safe, seed, B, Goodyear 219,713 

Couch, B. F. Dare 219,697 

Crane, traveling, J. B. C. Gougeul 319,691 

Cultivator, Gibson & Cowden 219,710 

Curtain fixture, J. W. Maoy 219,747 

Distillates, process and apparatus for the produo- 

' tion of, B. T. Jenkins 219,783 

Ditcher, W. Stacy 219,778 

Door bolt and check, VV. S. Burnham 219,684 

Drag, sulky, L. V. & S. R, Sikes 319,774 

Earth closet, E. W. Riddle 219,767 

Egg carrier. A, D. Eock 219,662 

Egg carrier, J , 1. Stevens 219.794 

Electric llght,T, A, Hdison. 219,628 

Elevator, VV, Fellows 219,704 

Enameling wood, compound for. J . C, Schmidt... 319,657 

End board, wagon, A. G. Woodbury 219,790 

Farm gate, J. Hagerman 319,577 

Fastening strip or clasp, J. H. Weaver 219,609 

Fence panel fastening, portable, L. Whitney 219,610 

Fence post, R, H, Eddy 219,708 

Filter, L, Raecke (r) 8,894 

Flltererand cut-off, self-adjusting, A. W Morgan 319,591 

Fire escape, II, Taylor 319,781 

Fire extinguisher, Morlson & Anker..'. 219,693 

: Flour, apparatus for manufacturing buckwheat, 

D. D. Brewster et a! 319,683 

Flue cleaner, boiler, C. Castle 219,688 

Forge, portable, J. P. Holt 219,640 

Fiuttjartop, H. C. Fowler 219,798 

Furnace grate bar, boiler, J. C. Bobzlen 219,679 

Galvanic battery, D. H. Fitch 219,631 

: Gas generator, J. T. Guthrie 219,639 

Gate.L, Wilkins 219,789 

Gem setting, C, F, Quinley 219,760 

Gems, fastening, J, Schwehr 219,772 

[ Glass pattern, J. Bees 219,764 

Grader, road, J. T. Currier 219,696 

Grain binder, C. L. Travis 219,605 

Hame clip, W. P. Beck 219,673 

Harvester cutting apparatus, T. E. Page 219,756 

Hassock and foot warmer, J , A , Folsom 219.572 

Hatch cover, automatic, J. J. Hartman 319,730 

Heel lifts and cutter for cutting the same, method 

of producing, G, James 219,583 

Heel stiff eners, machine for cutting leather board 

for, W, N, Sprague 219,601 

Hinge, spring, T, Rowe 219,653 

Hoes, manufacture of, A. Reese 219^765 

Horse detacher, G. F, Outten 319,648 

Hors3 power, H. Flynn 319,706 

Horse power, L. D. Le Nord 219.688 

Horseshoe, W. Bynon 219,630 

Horseshoe bar, J.Fritz 219,682 

Horseshoe bar and blanks, roll for, L. G. Claude.. 319,621 

Horshoe machine, Claude & Ball 219,620 

Horseshoe, supplemental, J, Spencer 219,776 

Hose or tubing, B. L. Perry 219,696 

Incrustation preventive. F. Leporin 219,742 

Jewel casket, W. L. Martin 219,642 

Jewelry, manufacturing plated stock for, Murray 

& Bent 219,646 

Knife, compass, etc.. Leimer & Kempf 219,741 

Knitting machine and tubular knit fabric, R, F, M. 

Chase 219,619 

Ladder, extension, O. Marshall 219,749 

Lamp, E, S, Drake 219,637 

Lamp, W. Staehlen 219,659, 219,660 

Lampburner, E. B. Kequa 219,766 

Lamp, oar, O. Gordon 319,636 

Lamp chimney, Greenfield & Fry.Jr 319,716 

Lamp, electric, W. il Sawyer 219,771 

Lamp,vaper, J 8,-Kellogg. 219,737 

Lantern, H. Iden 319,730 

Last, J. Morrell.. 219,763 

Lath sawing machine, J Black 319,678 

Lead washer, white, W. H.Gregg 219,717 

Lifting jack, Blackburn & Broslus 219,676 

Lifting jack, J. & Kirkwood 219,740 

Liquid outage gauge, G. & T, Koch 219,684 

Lubricant, J, M. Lippincott (r> 8,898 

Machinery, device for driving, B. F, Landis 219,585 

Measuring strip for packaged fabrics, A,B,Hayden 219,680 

Meat, preserving, F. Hofmann 219.725 

Medical compound, G. S. Coleman 219,689 

Metallurgio gas furnace, W. Swindell 219,608 

Milk receptacle, M. P. Allen 219,666 

Motor and apparatus for utilizing it, W. S. Colwell 219,622 

Mower and reaper, C. N. Pike 219,757 

Mowing machines, pawl and ratchet mechanism 

for,H A. Dean 219,698 

Nut lock, G, W. Goodwyn 219,714 

Nutlock, A C. Vaughan 319,783 

Nutlootblank, W. Dunn. 219,701 

Oatmeal machine, S. F. Butts 219,686 

Oils, making lubricating, J . M , Lippincott (r) 8,897 

Ore crusher, A. F, W, Partz (r) 8,893 

Ore furnace. Reamer & Anderson 219,763 

Ore roasting furnace, M. P. Boss 219,614 

Ore roasting furnace, WE. Gifford 219.634 

Pan wiring machine, a J. Stirrat ..219,779 



Paper bay machine. L C, Crowell (r) 8,900 

Patterns, apparatus for grading, J. J, Breach 219,616 

Piles, bearing plate for, (;arley & Johnson 219,618 

Pipe elbow machine, F, P, Cady 219,617 

Pipe wrench, R. R. Piper 219,768 

Plaiting machine, H. P. Young 219,611 

Planing and matching machine, Passel & Doan, . . 219,651 

Planing machine, A Stevenson 219,602 

Planter, corn, A. Dick 219,684 

Planter, hand corn, F. C , Frost 219,573 

Planters, check rower for cor, W. R. Cunningham 219,695 

Plow, M. Butler 219,687 

Plow, J. M, Martin, Jr 319,748 

Plow colter holder, E, B, Whitman 319,668 

Plow, gang, J. Belduke 219,565 

Plow or cultivator, W, B, Lowrie 219,746 

Plow,sulky, A. H. Gale ,,, 219,709 

Pocketbook, W , E Beames 219,564 

Poke, animal, P. E. Rudel 219,654 

Polishing machine. Cox & Whitney 219,693 

Postmarker and canceller, T. Leavltt 219,586. 219,687 

Potash and soda, manufacture of chromates of, 

C.S. Gorman, 219,687 

Pressure gausfe, J. Kayser ; 219,735 

Pressure regulator, VV. D. Dickey ^ 219,626 

Printing; machine, yarn, B. Crossley etal 219.623 

Printing, stencil frame for autographic, E. De 

Zuccato 219,665 

Puddling furnace, rotary, W, Swindell 219,604 

Pulp, making wood, C. B, Carter 219,566, 219,567 

Pump, J. Hoover 319,726 

Pump, breast, W. Kennish 219,738 

Pump, double-acting force, C. E, Newman 219,764 

Railway frog, M , Condon 219,690 

Railway rail splitter, P. & W. B. Hayden 219,722 

Railway rails to merchantable bars, machinery 

for reducing old steel, B, P, Brunner 219,616 

Ramie, etc., process and machine for disintegrat- 
ing, A. Angell 219,668 

Rowlock, B. Sniffln 219,776 

Saddle, riding, J. B. Gathrlght 219,575 

Safety hook, H. Blakeman 319,677 

Saw clamp and filing guide, B. B. Parker 219,650 

Sawing machine, drag, W. W. Giles 219,635 

Sewer gas consumer, W . H. Ransom 219,761 

Sewing machine, A. W. Halbert (r) 8,899 

Sewing machine, E, H. St. John 219,780 

Sewing machine, boot and shoe, E. Hamm 219,678 

Sewing machine, button hole, I\ E. Schmidt.. 219,656 
Sewing machine for embroidering. Tattle & Keith 219,782 

Sewing machine hat binder, C, O. Appleby 219,669 

Sheet metal box, H. F. Miller 219,646 

Sheet metal can, H , C. Milligan 219,762 

Shingle sawing machine, M. S, Norton 219,755 

Shoe sole buffing machine, J. W. Rogers (r) 8,896 

Smoke and cinder conductor for railway trains, 

S. & D. Rather, Jr 219,762 

Smoking pipe, F. Ellery 219,671 

Snath fastening, Rumsey & Hewitt 219,655 

Soldering machine, Dillon & Cleary 219,568, 219,569 

Sower, hand seed, J. S. Roys 219,769 

Spinning frame, Xing and traveler, J. Birkenhead 219,613 

Spinning machine fliers, O, Atwood 219,670 

Spoke setting machine. A, Dllts .... 219,699 

Station indicator for railways, F. H. Young 219,791 

Steel and iron, piles of bars of, W. Eynon 219,629 

Steering ships by steam, etc., P. R. Voorhees .... 219.662 

Stirrup, Updegraff & Comly 219,608 

Stone, manufacture of hydraulic, J, Dimelow 219,570 

Stove, oil, A. Burbank 219,685 

Stove oven shelf , F. H. Boot 219,768 

Straw and hay cutter, G. Van Dyke 219,661 

Telegraph pole, J, & J. McDermott 219,644 

Telegraphs, automatic signal box for fire alarm, ^ 

Crane & Rogers (r) 8,896 

Temperature, electrical apparatus for regulating, 

BO. Crowley 219,694 

Tiles and slabs, manufacture of, J. W. Hartley.. 219,579 
Tobacco leaves in drying, separating, G. S. Myers. 219,647 

Torpedo, submarine, W. Giese 219,711 

Truck, car, W. W. Warswiok 219,664 

Trunk, C. A, Taylor (r) 8,901 

Tube clamp, H, Spindler 219,777 

Tweezers and finger nail cutter, A. W. Gifford.... 219.633 

Valve, balanced slide, B , Kobinson 219,697 

Valve, steam engine. A, F. Kirsten 219,739 

Valve, steam engine rotary, C. J. McCallum 319,750 

Vehicle boot, J. W. Hewitt '. 219,727 

Vehicle spring, W. Bambridge 219,612 

Vise, adjustable faced, T, G, Hall 219,719 

Wagon brake, H. G. Cox 219,692 

Wagon jack, J. Van Matre 219,785 

Watch case bezels, manufacture of, T. Mueller. . . 219,593 
Watch case centers, device for making, T. Mueller 219,594 

Watch case pendant, C. H, Bisson 219 676 

Watch pendaats, manufacturing, T, Mueller 219,595 

Water elevating machine, A. J. Walker 219,787 

Weight motor, H. C. Forney 219,707 

Wheat heater, B. W. Shaw 319,599 

Wind wheel, Lowry& Hunt 219,746 

Windmill, J. D. Graves ; 219,715 

Windmill, P A.Locke 319,744 

Wire cutter, J. Brady 219.681 

Yoke, neck, C. C. Keene 319,736 

TRADE MARKS. 

Dental rubber, gold pellets, amalgam, teeth, and 

cast varnish, L, S, Smith 7,686 

Fever tonic, Meyer Brothers & Co 7;684 

Ginger ale, lemonade, soda water, seltzer water, 

kali water, and sarsapafllla, W. A, Ross & Co,.. 7,687 
Granulated soap. The Granulated Soap Company... 7,690 

Lime juice sirup, Douglas Brothers 7,688 

Lubricating oils. Eclipse Lubricating Oil Company. 7,682 
Lubricating oil, Camden Consolidated Oil Com- 
pany 7,679, 7,680 

Medicinal compound or liniment, H. G. Farrell 7,683 

Shirts, J. C. Duffee&Co 7,681 

Steam engines and boilers. Skinner & Wood 7,685 

Whiskies, H. Mueller & Co 7,689 



DESIGNS. 

Badge, G. Wolf 11,420 

Bracelet, T, G, Brown 11,413 

Carpet, H, Horan 11.421 

Pencil cases, Le Roy W. Fairchild. . .1],414 to 11,419, 11,422 



Engllsli Patents Issued to Americans. 

FiOm September 5 to September 9, 1879, inclusive. 
Berth for ships, T. O. L. Schrader, New York city. 
Bottle stopper, N. Thompson, Brooklyn, N. Y. 
Dental burr sharpener, M.A Richardson, Bridgeport.Ct. 
Electric lamp, W. B. Sawyer, New York city. 
Fishways, M. McDonald, Lexington, Va. 
Mail bags, '1'. A. Dennis et al., Newark, N. J. 
Metal tube cleaner, W. C. Allison, Philadelphia, Pa. 
Spark arrester, Mary E. Walter. New York city. 
Telegraph recording apparatus, B. K. Boyle, N, Y, city. 
Telegraph signal, S , W . Francis, Newport, R.I. 
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Inside Paire* each iusertion - - -75 cents a line. 
Back Pa^e* eacli insertion - - - - $il.O* a line. 

(About eigrht words to a line.) 

Engravings may head advertisements at the same rate 

per line, by measurement, as the letterpress. Adver- 

Msements must be receiv&i atpublicdtion office as early 

as Thurs-lay morning to appear in n^st issue. 



A New American Book on the MariTie Steam Enai/ne . 
JUST READY. 

A Catechism op t:he MaiuNe Steam Engine, for 
the use of Engineers, Firemen, and Mechanics. A 
Practical Work for l^ractical Men. By EMORY Ed- 
wards, Mechanical Engineer. Illustrated by sixty 
engravings, including examples of the most modern 
Engines. In one volume, Imio. Price, $2.00 hymall, 
free of postage. 

Among the Contents are : Introduction.— Qualifi- 
cations for Engineers. Chapter I. ^eam. Steam En- 
fdne. II. Boilers. III. Attachments to Boilers. IV. 
Smokestacks, etc. V. Glass Gauges. YI. Hydrometer, 
etc. VII. How to Set a Safety Valve. VIII. Corrosion 
of Marine Boilers IX. Water-tube Marine Boilers. X. 
Repairs at Sea. XI. Abuse of Steam Boilers. XII. 
Testing Boilers. XIII. Explosion of Steam Boilers. 
XIV. Combustion, etc. XV. Marine Engines, Side 
Wheel. XVI. Marine Engines, continued. Screw En- 
gines. XVII. Steam and Vacuum Gauges. XVIII. Sur- 
face Condensers. XIX. Sea Valves and Cocks. XX. 
Donkey Pumps. XXI. Compound Engines.— What is a 
Compound Engine; Rise in the Pressure of Steam 
carried in Marine iioilerswith Increase in Expansion; 
Form of Boiler; Double Expansion or Compound En- 
gine The SteamshipTasmania; The French bteamsliipa 
ville de Paris and Periere; The Cunard Steamships Ba- 
tavia, Parthia, Bothnia, and Scythia; British Ships of 
War I'enedos, Briton, .Thetis, Hydra, and Cyclops; 
Original Cost, Weight, and Space occupied by Steam 
Machinery on the Compound System j Advantages of 
Compound System ; The Paddle-wheel Steamer Scotia, 
of the Cunard Line; The Inman Steamer City of Brus- 
sels: The National Line Steamer Spain; Ttie Paddle- 
wheel Steamer Wolf; Vertical Inverted Direct-acting 
Compound Engines of Screw stpamers ; Steamship Mo- 
selle XXH. Steam Engine Indicator. XXIII. Expan- 
sion of Steam. XXIV. Cut-offs-Beam Engines. XXV. 
Cut-offs-Screw Engiaes. XXVI. llow to Set a Slide 
Valve. XXVn. Marking Engines. XXVIII. Horse 
Power of an Engine, XXIX. To Put the Engine on the 
Center. XXX. Thumping of Engines, XXXI. Lining 
up an Engine. XXXU. i^ihers. XXXIII. On Coming 
into Fort. XXXIV.. Overhauling the Engine in Port. 
XXXV. Grinding-m of ■ Valves. Cocks, etc. XXXVI. 
Packing. Oils, etc., etc. XXXVn. Starting Fires, etc. 
XXXVllI. Firing. XXXIX. Foaming. XL. Repairs at 
Kea. XLI. Modern Marine Engines. Simple and Com- 
pound.— American and English Examples. — Engine, 
Boiler, etc., IT. S. S. Manzanitta, designed by Chas. W. 
CoiielauA (speciftcations in full) ; Engine of the Steamer 
City of Vera Cruz; Boilers; Engine of the Steamship 
Hudson; Comparative Dimensions and Power of the 
Steamships Hudson, New Orleans, and Knickerbocker; 
Marine Engine exhibited at the Centennial Exhibition, 
by Wm. Cramp & Sons ; Engines of the S. S. Pennsylva- 
nia, Ohio, Indiana, and Ulinois ; Record of the R unning 
of the S. 8. Ohio ; Compound Engines of H.B. M. 8. S. 
Inflexible Boilers: Compound Engines bf H. B. M. S. S. 
Dread naught ; Boilers; Compound Engines of H.B.M. 
8. S. Alexandra; Boilers; H.B. M. Sloop Pelican. En- 
gined on the Perkins High Pressure Compound System ; 
Compound Engines of il. B. M. S, S. Rover; Boilers; 
Three-throw Crank Engines of the Compound System, 
H. B. M. S. S. Hoadicea and Bacchante, by G B. Bennie ; 
H. B. M. S. S. Nelson, H. B. M. S. S. Northampton ; H. B. 
M. S. S. Devastation: Engines of 11. B. M. S. S. Raleigh; 
Trials of H.B. M.S.S. Kaleigh; Engines of H. B. M. S.S. 
Shannon; Weights of Machinery; Four-cylinder Com- 
pound Marine Engines of White Star S. S. Line; Engines 
of the Yacht Isa; Engines of the Largest Coasting 
Steamer in the U. S. APPENDIX. Useful Tables and 
other intormation for Engineers ; Wilson's Tube Plug- 
ger; The Pyrometer ; Index. 

. A medal circular of this important and valuable booTc, 

with fuU table of contents f will he sent to any one furnishing 

Ms address. • ' 

HENRY CAREY BAIRD & CO., 

Industrial Publishers, Booksellers, and Importers, 
No. 810 Walnut Street, Philadelphia, Pa. 



POPT'^'ilOWER MADE. 
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' BUFFALO FOBGE CO. 
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A. I. PROFITS 

—How to operate successfully in Stocks on $10, $35, $50, 
$100, and upwards, by our new marginal system. Ex- 
planatory Book mailed gratis, upon application." - 
CHARLES FOXWELL & CO., Bankers and Brokers, 
115 Broadway, New York. 



I Perfumed, Chromo,&c..Cards,nameon,10c. 42m]xed 
' and Pocket Knife, 25c. Clinton Bros., Clin tonville,Ct. 



OWE'S ELASTIC TRUSS, WITHOrT UNDERSTRAFS 1 1 
eallj the best Andonljpcrfret Truss ever manuTpetured ■ 
esnit of 80 ^ars* experience onder 80 patents. 'Clean. 
OWfiU. TRLSSCO., 8I9B'w«y,N.T; Send for clrenlsr. 

FOR SALE. 

Bids open for the United 
States in Knife and Fork Scour- 
ing Box. Patented 1876. Clear 
title. First cost, 10 cts. apiece; 
retails at iO cts. First class. 
Apply to patentee, 

SYLVESTER M. BUTTON, 
No. 324 West Dauphin St., Philadelphia, Pa. 




RUBBER BACK SQUARE PACXINe. 

BEST TN THE WQRIilJ. 

For PachiB||;^^e Piston Bods and Valve Stems of Steam Engines and Pwriips. 

B represents that part of the paekin^^diiich, when- in use. Is in contact with the Pistou Rod. 
A the elastic hack, which keeps the part B against the rod with sufficient pressure to be steam-tight, and yet 
creates but little friction. 

This Packing is made in Jengthgt of about 20 feet, and of all sizes from J^ to 2 inches square. 

JOHN H. CHEEVER, Treas.^^ NKW YORK BKLTIKCI & HACKING CO., 37 & 38 Park Row. New York. 
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EXETER MACHINE WORKS, 

Maimfacturers ol 

Steam Engines, Blowers, and 

Steam Heatlit^ Apparatus. 

30 Federal St., Boston, Mass. 
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RECENTLY PUBLISHED. 

NEW, EBTISBD, AND BNLARliED EDITION 

OP 

WATT'S ELECTRO-METALLURGY 

PRACTICALI/T CONSIDERED. 

This new edition of this standard work, which has been 
in the market many years, and is well Imown by its in- 
trinsic merits, has been very much Increased in size, 
and has been added to in many of its departments, 
bringing it np to the latest deyelopments of the art. 

13mo, cloth, iUuatrated, $1. 

D. VAN N08TRAND, Publisher, 

23 Murray and 2T Waraen Sts., 
Net ~ ■ 



*.* Copiessentby mall on receipt of price. 
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FREE TO ALL. 

LIFE OF CHRIST. 

850 Paees. Over SOO Illiutratlana. 

Free to all who send us their address and six oetlts 
in postage stamps. Address 

UNITED STATES BOOK A BIBLE CO., 

180 Elm St., Cincinnati, O. 




i DYKES' BEARD ELIXIR 

* BtBrd tTta on imootlirkf ■■ Id rrouaZOtaaOdays, Then 
cuii »e from tho origrn»J,»Ed ihow a potitiT* rwolt 
from iu us.. Itworki liktf magic and n.TarrsilB. Ko 
)H>ni:bleiDJurjto(h*(kiii,ninT>PI>li.dindcartaiii in 
.fr.fit.PkB.po8t-pald25ou.3far50rt«.L.L. SMITH 
j£[;O.SolBAg'U.Fal>iin*,tll, AlloihanDaaBterCntt 



Pond's Tools, 

Engine Lathes, Planers, Drills, &c, 

DAVID W. POND, Worcester, Mass. 



For Sale Chenp. LARGE TELESCOPE, 

with 3 inch object glass. 3 eyepieces, and fine solid stand, 
by J. B.HOECREE,. Optician, 

S13 Fulton Street, Brooklyn, N. Y, 




The attention of Architects, Engineers, and Builders 
Is called to the preat decline in prices of wrought 
STRUCTURAL IRON. 

It Is belieyed that,~were owners fuUyaware of the small 
difference in cost which now exists between iron and 
wood, the former, in many cases, would be adopted, 
thereby saving toitranae and avoiding all risk ot mter- 
rmtion to husvness ia eonsequqnce of flre. Book of de- 
tailed information furnished on application. 



SCREWS OF EVERY VARIETY 

for machine builders in stock and 
made to order. Also small patented articles, zmuatifao- 
taredby L.F. STANDISH & C0.,KewHaven,1Kn; 



mTEWm at AUCTiaH. 

Jtesulsr Monthly Sales. I<'op tenas, address N. T. 
PATENT EXOHANGEsTJUbertyStfeetiNew Yorfe. 




SWEEPSTAKES, WITH THE ELLIS 

Patent Journal Box. The best Planer and Matcher ever 
made. Planing 20 in. wide, 6 in. thick, weight 2,100 lbs., 
tSOOi planing 24 in. wide, 6 in. thieli, weftht 2,600 lbs., 
$350. Beading, Arbor, and Head, extra, $20. Sash, Door, 
and Blind Machinery a specialty. Send for descriptive 
catalogue to Rowley & Hermance, Williamsport, Pa. 



THE TREATMENT OP IRON TO PRE- 
VENT CORROSION. By Prof. Barff. An Interesting 
paper detaiUng the theory and practice of oxidizing the 
surface of iron by means of superheated steam to pre- 
vent rusting. The author's method, which is herein de- 
scribed, is justly considered one of the most valual)l9 
discoveries of the age. Contained in scientipic am eb- 
10 AN Supplement, Nos. 174 and 175. To behadat 
this office, and from all newsdealers. Price 10 cents each, 
or 20 cents for the two. 



FOR AUTOMATIC CUT-OFF C-^.CAM ENGlMiP^'^ ALSO BOILERS ADDRESS 
FIXED ru?OFFaiDPYAWE v^iS^^TfRT^^K WnQnBllRYRQQTH ?.PRYnR 



Woodbury BOOTH k?Rm 



The George Place Machinery Agency 



Macliiinery of Every Description 

121 Chambers and 103 Beade Streets, K 



it 
rork. 




SHEPARD'S CELEBRAl'ED 

:$50 Screw Cutting Foot lathe. 

Foot and Power Lathes, Drill Presses, 
Scrolls, Circular and Band Saws, Saw 
Attachments, Chucks, Mandrels, Twist 
Drills, Dogs, Calipers, etc. Send for 
catalogue of outfits for amateurs oc 
artisans.' 

_ H, I.. SJIEPARD & CO., 
,331, 833,- 8K, A; 337 West Front Steufe 
Ciuciunatiy J|if||^ • 



A FORTUNE QUICKLY MADE. 

Money has been made more rapidlywithin the lastfew 
months in Wall St. than at any period siiice 1873. Im- 
mense profits have been realized from small tavest- 
ments. The following affidavit explains itself : 

Personally appeared before .me, Geo. A. Payne, of 134 
W.49thSt.,New York City, to-^e known, and on being 
duly sworn, says that on ajj -investment of $25 placed 
with Thatcher. Belmont & Co., bankers, and by them 
Operated for a period of two weeks, 1 had returned to 
me by the said firm $972.53. (Signed) GEO. A. PAYNE. 

State of New York, L„ 

City and County of New York, S - 

Sworn bef ^re me this 22d September. 1879. 

J. B. Nones, Notary PubUc, 91 Duane St., N. Y. 

Thatcher, Belmont & Co. accept subscribers on their 
I per cent, margin or in their -concentration, of capital, 
whereby a number of small sums are aggregated and 
stooks operated from $10 upwards. Latest Wall Street 
information sent free upon application by 

Messrs. THATCHER; BELMONT & CO., Bankers. 

48 Broad Street, New York. 



VISITING CARDS-Now all 

^\ I aaw I ^ *li® r^gs i° Paris. One Dozen 

^©,\ beautiful gilt-edged (round-cornered) 

^ Cards, with your name and photograph, only 

i^ftnrt««+^-. o ^^„^v, ei Full particulars and a 




photo: 



D cents ; 2 dozen, tl. 
50-page book of all novelties free. 



JASON & CO., Ill Uassau St., New Tork. 



JOHN It.WH:iTL,EY& C?0. 

European Representatives, of American Houses, with 
First-class Agents in the principal industrial and agriCul- 
turalcenters and cities in Europe. Loudon, 7 Poultry, 
E..C. Paris. 8 Place Vendome. Terms on application. 
J. R. W. & Co. purchase Paris _goods on commission at 
shippers' discounts. 



jy^draulic and Jad( Screws. 






AliBEhT BRIDGES, 

46 Cortlnndt St., New Vork. 



Baker Rotary Pressure Blower. 




(FORCED BLAST ) 

Warranted superior to any 
other. 

WILBEAHAM BEOS. 

2318 f rankford Are. 

Philadklphia 



PLOWS, OFFICIAL TRIAL OF, AT 

Paris Exhibition of 1878. By Edward H. Knight. A 
paper of great Interest to all manufacturers and ex- 
porters of plows, showing, by description and figures, the 
characteristics of the various forms of this instrument 
of English, French, and American make, that were ex- 
hibited at Paris in 1878; pointing out the meiits and 
demerits of each as seen on competitive trial, and giv- 
ing numerous and important hints to American manu- 
facturers who are seeking the French market and 
are desirous Of attaining success in extending the sale 
of their implements . Ill astrated with 26 figures of plows 
and 5 figures of potato and beet diggers. Contained in 
SciENTiPio 'A.vijiHiOAN SUPPLEMENT, No. 164. Price 
10 cents. To be had at this ofQce, and from all news- 
dealers. 



\ 



NoSaiiisl! NoPlilfll! 



Thin lumber, 1-lfi to 14 inch thick, cut and seasoned by 
our recently patented machines, equal if not superior to 
the sawed and planed wood, being smooth, fial, apd in 
all cases perfectly seasoned. Usedbythe largest manu- 
facturers in the country, and giving entire satisfaction. 
In addition to our specialty, our usual complete stock 
of sawed Hardwood, Lumber, and Veneera^gured and 
plain, Burls, etc. 

GEO. W. READ & CO., 
J86 to 200 Lewis Street, New Yark. 



An engine that works without 
Boiler. Alwaysreadyto be started 
and to_giye at once full power. 
SAFETY, ECO^OMY, 
CONVENIENCE. 
Burns common Gas and Air. No 
steam, no coal, no ashes, no fires, 
no danger, no extra insurance. 
Almost no attendance. 

THE NEW OTTO SILENT GAS ENGINE. 

Useful for allwork of small stationary steam engine. 
Built in sizes of a, 4,.ana 7 H. I'.by SCHT.ErCHEK, 
SCHUMM& CO., 8045 Chestnut Street, Phila., Pal' 
H. «i. fflianuinii <& Co., Ill Uber y St., N. y., Agents. 






•kOWATCHES. Chenpert in the yrmwa worH." 
iWA AgmtiwuiMd. Address COULT£Ii& CO., CUciiga. 



BALDNESS,— BY GEORGE H. ROHE, 

M.D. A brief hut Highly Useful paper, showing the 
causes of Baldness, how Dandruff is produced, why the 
Hair falls off, ^ith explanations of Katosi's Prompt and 
Effectual Remedy and hecipe for the same: together 
with Directions and Gener::l Advice for Preventing 
Baldness, Restoring and Preserving the Hnir. This is 
one of the most Useful, Practical, and Valuable Tapers 
conoenilng the Treatment of Baldness ever published. 
ContainedlnSnppLEMES'' 1 61. Price 10 cents. 



PORTABLE AND STATIONARY EN 

Bines and Boilers, 3}^ to 15 K P. Return Flue Boiler, 
large flre box, no spariis. Do not fall to send for circular 
to' SKINNER & WOOD, Brie, Pa. 



' For Improved Blind Staples and 
'^JDrivers, "Rod Cutters, Blind Stilts Borers, address 
' B. C. DAVIS, Binghamtou, N. Y. 




THE EORSTER-PIR 

MIN GOLD AND SILVER 
AMALGAMATING COM FT 
of Norristown, Pa., will grant 
state rights or licenses on 
easy terms. This system 
worlcs up to assay, and re- 
covers the mercury rapidly. 
^ Apply. as above. 



ARCH^OLOGIC AL EXPLORATIONS IN 

TENNESSEE. By. F. W. Putnam: An exceedingly 
Ihteregtlng narrative of Prof. Putnam's explorations of 
the celebrated burial mounds of a prehistoric race in 
the State of Tennessee ; illustrated with 55 engravings, 
copied from the author's own drawings, of the various 
relics found by him, such as Weapons of War and House- 
hold Implements, in Jasper, Flint, Hornstone, Copper, 
and Bone; Ornaments of Shell, Copper, and Flint 
Earthern Jars, Pots, Bowls, and Dishes, many of them 
of very curious shapes, and Pipes of Stone and Earth- 
ernware of singular and interesting forms. Accom- 
panied by descriptions of the various articles, and a 
map of the locality where found. Contained in Scirw- 
TiFic Amkbtoan Supplement, Nos. 169, 170, 171, 
172,andl73. Price 10 cents each, or 50 cents for the 
series. To be had at this offtce, and from all newsdealers. 



<M n tn (M nnn invested ih Wall St. Stocks makes 
u)i U LU ipl U u U fortunes every month. Book^ sent 
free explaining everything. 
Address BAXTER & CO., Bankers, 1 7 Wall St., N. Y , 

SCIENTIFIC AMERICAN SUPPLEMENT. 

Any desired back number of the SciEXTrFio American 
Supplement can be had at this otflce for 10 cents. May 
also be had or ordered through booksellers and news- 
dealers everywhere. MUNN & CO.. Publishers, 

37 Park Row.Kew York. 




STEAM PUMPS. 

HENRY R, WORTHINGTON, 

339 Broadway, N. Y. S3 Water St., Boston. 

The ■Worthinston Duplex Pcmpixo engines for 
■Wateb 'Woeks— Compound, Condensing or Non-Con- 
densing. Used In over 100 Water-Works Stations. 

Steam Pomps— Duplex and Single Cylinder. 

Price list issued Jan. 1, 1879, 
with a reduction exceed- 
ing 30 per cent. 

Watb b Mbibbs. Oil Meters. 




Small Tools of aJI kinds j GBAB 'WHBELS, parts of 
MODBLSi and materials of all kinds. Catalogues free . 
GoouNow & 'WiaHTMAN. 1T6 Wash'n St., Boston, Msss. 

SMALL STEAM YACHT. BY M. A. BECK. 
Plan and elevation of a small steam yacht, with de* 
tail drawings showing arrangements of machinery. 
Length of vessel, 21 feeti beam, 6 feet; depth of hold, 
26Inohes ; boiler, 30 inch diameter, 40 inches high; piston, 
4 inch stroke; 3-blade propeller, 24 inch diameter. 
Contained in Scientific Amjsbican Siipplewkkt, No. 
• 06. Price 10 cents. To be had at this otUce, tod from 
all newsdealers. 

A.J.WILKINSON & CO., 

1S4 to IBS Washington St., Boston, 

Maohlnists'Tools 

CUT BRASS GEAKS. 
*»Wfo1.gS«"ffif&Jlt^""^ 




' 'ULilASPECiALTYEju-.-^' 
JOHNGREENWiiOD &C0. 

HUCH ESTER is T 



MACHINISTS' TOOLS. 
Iron Planing IVIachines 

A SPECIALTY. 
C. WHITCOMB & CO., Worcester, Mass. 



(ft ^ ^ ^ A YEAR and expenses to agents. Outfit Free. 
•!>/## Address P. O. T10KBRy,A«gu8ta, Maine. 




THE 

Eclipse Engine 

Furnishes steam power for all , 
Agricvltv^al purposes, Ihiving 
Saw Mills, and for every use i 
where a first-class and eco- . 
nomical Engine is required, i 
Eleven flrst-class premiums ; 
awarded, including Centenni- I 
al, '76. Refer to No. 7, issue of ; 
77. No. 14, issue of 78. of f^n- 1 

JENTiPio American, for V^di- 
tdrial illustrations . I 

* lUoK & CO , Waynesboro, Franklin Co.. Pa. 
When you write please name this paper. ' 



FOR 1879. 

The Most Popular Seieutlfic Paper la tjift^^^ 

VOLUME XL.-NEW SERIES. 

The publishers of the SCIENTIFIC AMERICAN beg 
to announce that on the Fourth day of January, 1879, a 
new volume will be commenced. It win continue to be 
the aim of the publishers to render the contents of the 
new volume fts, or more* attractive and useful than any 
of its predt^ssora. 

OnI]r$3**^6aYea|> incIiidSnirPostaffe* Weekly* 
■■ S'Z NumVoj,'»a^ear. 

This widely circulated an|} splendidly illustrated 
paper is published weekly. Eveiry number contains six- 
teen pages of useful informatiou, and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Worlis, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electrici':y, Telegraphy, Photography, Archi* 
ifeeptwrfii Agriculture, Horticulture, Natural History, etc 

AIJ-ClasBi^s of Readers find in The Scientific 
Amkricax a popular resitme of the best scienti c in- 
formation of the day ; aud it is the aim of the publishers 
to present It in an attractlveform, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this ;iournal affords a constant supply of instructive 
reading. It is promotive of tuowledge and progress ia 
every comffiiunity where it circulates. 

Terms of Subscription.— One copy of The Sojex- 
TIFio American will be seat for one year-b2 numbers- 
postage prepaid, to any subscriber in the United StatcA 
or Cano-da, on receipt of three dollars niid ttveiiiy 
cents by the publishers; six months, 11.60; three 
months, $1.00. 

Cliibe.— One extra copy of The Scientific Ameri- 
can will be supplied gratis for emryclub of five subscribers 
at 13.30 each; additional copies at same proportionate 
rate. Postage, prepMd. 

One copy o| THE Sgibntific American and one copy 
of The Scientific American Supp^.EMBifT will be sent 
for one ye*p, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of sewn doUars by 
the publishers. 

The safest way to remit is by Postal Order, Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealedi and correctly addressed, seldom goes 
astray, butts at the sender's risk. Address all letters 
and make all orders, drafts, etc., payable to 

MUNN & CO., 

37 Park Row, New York. 

To Foreiffn Subscribers.— Under the facil ties of 
the Postal Union, the Scientific American is now sent 
by postdirectf rom NewYork.with regularity, to subscrib- 
ers in. Great Britain. India, Australia, and all other 
British colonies ; to France, Austria, Belgium, Germany, 
Russia, and all other European States; Japan, Brazil, 
Mexico, and all States of Central and South Ameri a. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for Scientific American', i year; $3, gold, for 
both Scientific American and Sctpplemen-t for 1 
year. This includes postage, which we pay. Remit bj 
postal order or (^j-iMt to order of Muna & Co., 8t Park 
Bow, New Xtnrk. 
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{nside Patre* each inNCi'tlon - - - 75 ceutH a linei 
Back Piigre* each insertion --- SI. 00 a line. 

. (About eigtitwords to a line.) 

Engravings may head advertisements at the same rate 
perline, by measurement, as the ktter press. Adver- 
tisements must be received at publication oflxx as early 
as Thursday mjomlng to appear in next tsme. 



THE BACKUS WATER MOTOR 



is the most economical 
power known for driv- 
mg light machinery from 
HYDRANT PBES- 
SUEE. POWER given 
from what is required to 
run a sewing machine 
up to six and eight H. P., 
depending on pressure 
of water. It takes Jittle 
room, never gets out of 
repair, cannot blow up, 
requires no fuel, and 
needs no engineer. No 
delay, no firing up, no 
ash.es, no extra insur- 
ance, no coal bills ; is 
always ready. Invalu- 
able for blowing Church 
Organs, running Print- 
ing Presses, Sewing Ma- 
chines, Turuinfl Lathes, 
Scroll Saws, Grindstones, Coffee Mills, yausage Machines, 
Feed -Cutters, Corn Mills, Elevators, etc. Four-horse 
power at 40 pounds pressure of water. Is noiseless, 
neat, compact, steady, and, above all, very cneap. Will 
work at any pressure above 15 lb. Prices from $15 to 
$350. Send for circular, addressing the manufacturers, 
THE BACKUS WATER MOTOR CO., Newark, N. J. 




WH. A. HARRlJ^, 

PROVIDENCE, R. I. (PARK STREET), 

Six minutes walk West from station . 
Original and Only builder of the 

HAKKIS-C0RLI8S EK&INE 

With Harris' Patented Improvemeuts> 
from 10 to 1,000 H. P.' 




Steal Hflisting Macliines. 

Fonr Sizes— 4 to 10 Horse Power. 
The Four Horse Power will raise 
1,200 lb. 150 ft. per minute. Other 
sizes in proportion. 

NOBLE & HALL, 

ERIE, PA, 



JfBW AND 3D.HAND ENGINES and BOILERS CHEAP 
for cash. o. B. GOODWIN, Oil City, Pa. 



ROOFIIffa FESIiT. 

Anybody can put It on. 
T. NEW, No. 'ii John Street, New York. 



FURNITURE FACTORY for sale. Located at 
Kiohmond, Va. Apply to GARRET P. WA rsON, 

p. O. Box 235, Richmond, Va. 



BOIIiER PRE.SSES, 

STILUS & PARKER PRESS CO., Middletown, Conn. 



HANO SAW milAj SAVES THREE MENS 
\M0t. S.C. HILLS,78Chamber8St., New York. 




Boo![walter EnEiiie. 

Compact, Substantial, Econom- 
ical, and easily managed : guar- 
anteed to work well and give 
full power claimed. Engine and 
Boiler complete, including Gov- 
ernor, Pump, etc., at tfie low 
price of 

3 HO KSE POWER $215 00 

i% *' " 245 00 

6J^ " " 31500 

H^ Put on cars at Springfield, O. 
JAMES LEFFEL & CO., 

Springfield, Ohio. 
or 110 Liberty St., New York. 



iyiillStones and Corn Mills. 

We make Burr Millstones, Portable Mills, Smut Ma- 
chines, Packers, Mill Picks, Water Wheels, Pulleys, and 
Gearing, specially adapted to Flour Mills. Send for 
catalogue . 

J, T. NOYE & SON, BuflUlo, N. V. 

IT PAYS to sell our Rubber Hand Printing Stamps. 
Circulars free. G. A. HARPER & BRO., Cleveland, O. 



ORGAN BEATTY PIAJfO 

ABwOBoXN^SStops, 3 set Qolden Tongue Beeds, 5 Oct'a, S 
Knee Swells, Waliiut Case, warnt'de yearSfStool J^ Book $9S. 
New Pianos, 9143 to ^SSS. i^ NewspapercentFree. 

Address Daniel F. Beatty, Washington, New Jersey. 



30 H. 




HEALD, 



'< R E 1. 1 A B r F » 

Vertical and Horizontal En- 
gines, with Water's Governor, 
equal to any made in simplici- 
ty, durability, and efaclency- 
n'wenty H. P. Horizontal, $250. 
Twenty-five H. P.Vertical, 1300. 
For Illustrated circular, ad- 
dress 
SISCO »fe CO.* 

Baldwiiisvillsi N. Y. 



QHAFTIN&, PULIIYS, anil HAN&ERS 

J\ a specialty. Vertical arid Horizontal Engines; also, 
U Nodig's Patent Pulley Moulding Machine. Bend for 
■** circBlarto H- NADIGiSc BRO., AUentown, Pa, 



H.WJOHIIS' 

LIQUID PAINTS 

are the purest, finest, richest, and most durable Paints 
ever made for structural purposes. 

Jt^^ A saving of 25 to 33 per cent, of customary outlays 
can be effected by use or the Asbestos Liquid Paints. 
Samples |of sixteen newest shades for dwellings sent 
free by mail. 

IJ^° We are sole manufacturers of genuAne 

Asbestos Roofing, Boiler Coverings, 

steam PacMDg,Sheatbings, Fire-Proof €oatings,&c. 

SENn FOR Descriptive Price List. 
H. W. JOHflfS M'F'G CO., 87 MAIDEIV LMEjBT.Y, 




GOllD'S HAXO A\D POWER PUMPS 

should be used by every household, factory, 
railroad, steamboat, or mine, and will give 
satisfaction. They make them for all purposes 
and uses. Illustrated catalogues furnished 
upon application. Kept by all dealers through- 
out the country. THE GOULDS M'F'G CO.. 
Factory, Seneca Falls, N. Y. Warehouse, 15 
Park Pi., N.Y. II^*Ingwire far Gouids' Pvmps, 



m\ BenjanHii's Seitotiflc Bxiept Dice, 

„ 37 PARK KOWi^NEW YOBK. 
EXPERT TESTIMONY IN LAW SUITS. 



rf8 Printiiig Press 

Jf PrintB cards labels Ac, (Self-inkei'$5)181arger sizes 

■ For business or pleasure, youngorold. Do your own ad- 

lIBJLvertislng and printme. Catalogue of presses, type, cards, 

^&c., for fi stamps. KeUey & Co. Merlden, Conn 



ICE AT $1.00 PER TON. 

The PICTET ARTIFICIAL ICE CO., 

3, N. y. 



LIMITED, 

Boom 51, Coal and Iron Bxchanse, P. O. Box l 



Pyrometers, Z%J}zni^tf^^, 

Boiler Flues, Superheated Steam, Oil Stills, etc. 

HEKBY W. BULKLBY. Sole Manufacturer, 

119 Broadway, N. Y, 



J. L.L.OTD HAIGH, 

Manufacturer of 




of every description, for Railroad and Mining Use, 
Elevators, Derricks, Rope Tramways, Transmission of 
Power, etc. No. 81 John St., N. Y. Send for price list. 
Plans and Estimates furnished for Suspension Bridges. 



HARTFORD 

STEAM BOILER 

Inspection & Insurance 

COMPANY. 

W. B. FRANKIIN.V. Pres't. J. M. ALIEN, Pres't. 
J. B. PIERCE, Sec'y. 



Roots' Improved Portable Forge 




F. H. * F. U.' BOOTS, irf'rs,CosnersTille,I&d. 

8. S. TOWNSEND, Gfen. AsU, \ 6 Cortlandt St., 
WM. COOKE, SeUjng Asrent, J NEW rORK. 

|»- 8BND FOR PKICBD CATALOGDB. 



MACHINISTS' Tools. 

New and Improved Paiteens. 
Send for new Illustrated catalogue. 

Lathes, Planers, Drills, &c. 

NEW HATEN niANIJFACT'IIRINO CO., 
New Haven, Conn. 




mJ.LMott Iron Worn, 

8S and 90 BEEKMAN ST., 

Manufacturers of 
DEMAKEST'S PATENT 

WATER CLOSETS. 

Simple in construction, perfect 
■ ti operation, thoroughly exclud- 
ing all sewer gas, and cleanly in 
I -very way. 




Portalle (Jraiii Mills, 

For Mill and Farm. Built on the 
durable and scientific principles. 
Warranted fully equal to any in the 
market. Mills for grinding all sub- 
stances. We have made mill build- 
ing a specialty for 13 years. 

WALKER BROS. & CO., 

Engineers, Founders & Machinists, 

23d and Wood St., Phila., Pa. 



Rare Chance to Advertise. 

Next to the Scientific Ambkican, the Scientific 
American Supplement has the largest circulation of 
any newspaper devoted to science and the mechanical 
industries published in this country. The publishers 
have now decided to admit a few advertisements to the 
columns of the Supplement at very low rates . 

Contractors, dealers in Railroad Supplies, Bridge 
Builders, Engine and Pump Manufacturers, Agricultural 
Implement Makers, and those engaged in all kinds of 
engineering enterprises, will find the Scientific Ameri- 
can Supplement specially adapted for advertising 
their business. Terms 35 cents a line each insertion. 

For further particulars, address 

MUNN & CO., 
Publlsheps Scientific Ameeioan, 

37 Park Row, New York. 



M 



ICROSCOPES, Opera Glasses, Spectacles. 

Meteorological Instruments, at greatly reduced 

f)rices. Send three stamps i or Illustrated Cata- 
ogue. \U & J, BECK, Philadelphia, Pa . 




GOOD PLAN* Combining and operatlngmanyorderBin 
one vast sum has every advantage oT greatest capital, with 



A'..,_ ...„„.,..„...„-„.,.,.. 

^1 on InveBtiiients of $25 to $10,000. Circular, wltli fuU 

explanations how all can succeed In stock dealings, 

mailed free. LAWKENCE & CO., 55 Exchange Place, New York. 



Wood- Working Machinery, 

Such as Wood worth Planing, Tonguing, and Grooving 
Machines, Daniel's Planers, Richardson's Patent Im- 
proved Tenon Machines, Mortising, Moulding, and 
Re-Saw Machines. Eastman's Pat. Miter Machines, and 
Wood-Working Machinery generally. Manufactured by 
WITHERBY, RUGG & RICHARDSON, 

26 Salisbury Street, Worcester, Mass. 
fShop formerly occupied by R. BALL & CO.) 



SHAFTING.PULLEYS,HANGERS,etc. 
a Boecialtv. Send for Price List to 
A. & F. BROWN, 57-61 Lewis Street, New York. 



THE EMERSON PATENT inserted too tiudamascustEMPEREDSIOO- 

GOLD PREMIUM SAWS ARE SUPERCEDING ALL OTHERS c^tRSONSMifHrr" 

; SEND YOUR FULL ADDRESS.««SAWYERS«<"'BObK(ffl':i:)TO P' bEAVER FALLS pa. 



VAIiVE REFITTING MACHINES. 

ALL USEES OP GLOBE VALVES SHOULD HAVE 
ONE. GHISCOM & CO., P0TT8V1LLB, PENS. 



Latl%s, Planers, Shapers 

Drills, Boltand Gear Cutters, MlIlinB Macliines. Special 
Machinery. B. GOULD & BBBBIIAKDT, Newark, N. J. 



THIS SAWING MACHINE, 

operated by one mcui, -will 
saw oS a 2-f ootlogiu 2 min- 
• ntes. Warranted the best 
in use. Just the thing for 
sawing trees into saw logs, 
rail outs, Bhiugie, or stave blocks. Circular free, 
Wm. GILES, 741 W. I.ake St., Chicago, lU. 




Wtieeler's Patent f ooi Filler 

Alls the pores of wood perfec ly, so that a smooth finish 
is obtained with one coat of varnish. Send for circular. 
Mention this paper. 

BRIDGEPORT WOOD FINISHING CO., 

40 Bleecker Street, New York, 



MiROPE 



Address JOHN A. BOBBLING'S SONS, Manufactur- 
ers, Trenton, N. J., or 117 Liberty street. New York. 

Wheels and Hope for conveying power long distances. 
Send for circular. 



IMPOETANT FOB ALL COEPOEATIONS AMD 
MANF'G CONCBKNS. -Buerk's \iratch- 
man's Time Detector, capableof accurately con- 
trolling the motion of a watchman or patrolman at the 
different stations of his beat. Send for circular. 
J. E. BUERK, P. O. Box 979, Boston, Mass. 
Beware of buying infringing Detectors, 



Working Models 

And Experimental Machinery, Metal or Wood, made to 
order by J, F. WERNER, 62 Centre St.. N. Y. 




BIBB'S 

Cel ebrated Original Baltimore 

Fire-Place 
Heaters 

Mantles, Furnaces, Ranges, etc, 
B. C. BIBB & SON, 

Office and Salesrooms, 39-*l Light St. 
Baltimore, Md.; Foundry, Port De- , 
posit, Md. Lowest prices guaranteed. 
Sestworkmanship. Send/or(MrctUar, 



mWS CHEIROGRAPH. 

NO COPYING PRESS KKQ0IEBD. MOST SIMPLE 
PROCESS INVENTED. INSTANT EEPRODDC- 
TION WITHOUT PRESS OR DAMPING. ' 
EVERY ONE HIS OWN PRINTER. 

ELECTRIC PEN. PAPVBOGRAPII. ETC., COM- 

PLETBL? OUTDONE. 
One to two hundred copies of Letters, Circulars, Price 
Lists, Stock Lists, Beports, Plane, Drawings, Specifica- 
tions, Music, etc., In various colors, at one operation. 
fr Copies can be made on any kind of paper without pre- 
vious preparation; copies can also be made on Muslin, 
Linen. Leather, Silli, Wood, etc. 
PRICES.-No. 1, Note Size, 13. No. 2, Letter Size, M. 
No. 3, Legal Size, $7.50 each. 

ED. H. NIXON, 
Inventor, Proprietor, and Sole Manufacturer. 

No. 52 MAIDEN LANE. NEW YOKE. 




PATENT SPABK-IKKESTER. 
8 -H. P. Mounted, $650. 

Send for our Circulars. 6 " " 350. 

B. W.Pa jnefe Sons.Oorning, N.Y. 

^tate where you saw this* 



MORBID FEAR AS A SYMPTOM OF 
Nervous Disease. By George m. Beard, M.D. 
Morbid fears the result of functional diseases of the 
nerves: the increase in the forms of morbid fears 
in moda-n times; morbid fears symptoms of disease 
rather than disease themselves; the varieties of mor- 
bid fear associated with brain exhaustion ; astraphobia, 
or fear of lightning ; agoraphobia, or fear of places ; 
topophobia,' the fear of open spaces; anthropo- 
phobia.orfear of man; gynephobia, or fear of woman; 
monophobia, or fear of being alone ; pathophobia, or 
fear of disease ; pantophobia, or fear of every thing ; 
phobophobia, or fear of fears; mysophobia. or fear of 
contamination. The symptoms which accompany these 
Tarious forms of fear, and how they should be treated. 
Contained in Scientipic America nScpplement, 194. 
Price 10 cents. I'obe bad at tbie ofQce, and from all 
newsdealers. 



WOOD WORKING MACHINERY, 

■ V ••'"A TENONlNG,CARV/NG. *==ll|p :"' 

.:,■.-,.- MACHINES. ■■ ■ ^W^ 

,;.'>/' BANDS SCROLL SAWS l''v^\ 

J4v\, r- UNIVERSAL -^...nRKFD^ ,4^i""^.-- 
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PERFECT 

NEWSPAPER FILE 

The EOA BWeBt File, for preserving newspai>^s, 
maeaeines, aQ4 paaip^ets. has been recentlv improved 
and price reduced. 8nbfS«srtbersto the Scii,stifio Am- 
BBiOAx and ScisNTifKi iKHEitic an SuppLEHfvTfanbe 
supplied for the low price of $1.50 by n^ail, or $1.25 at the 
office of this paper. Heavy board sides; inscription 
"SCIENTIFIC AMERICAN," in gilt. Necesbary tor 
every one who wishes to preserve the paper. 

Address 

MUNN & CO., 

FubUsbers SciSNTOTO AMSBiCA^f 



THE TA^MITE GO., 

STROUDSBURG, PA. 
EMERY WHEELS AND GRINDERS. 

iiONDON— 9St. Andrews S ,, Holborn Vdaduet, B. 0. 
ElVEEPOOL-42 The Temple, Dale St. 



ROCK DRILLING MACHINES 
AIR CO MP PRESSORS 

MANUFACTURED BY BuRLEIGhRoCkDrUL C . 
SEND FOR PAMPHLET. FITCHBUR&MASS. 



SPAKE IHK CBOTON AND SAtE THE OUST. 

Driven or Tube Wells 

Cumiabed to [arge consumers of Croton and Bidgewood 
Water. WM. D. ANDREWS* BRO., 235 Broadway, N.Y., 
who control the patentforGreen'sAmericanDrivenWelL 




COLUMBIA BIC¥€IjE. 

A practical road machine. Indorsed 
by themedical profession as the most 
healthful of outdoor sports. It au^s- 
ments three-fold the locomotive power 
of any ordinary man. Send 3c. stamp 
for 24 page catalogue, with price list 
.and full information. 

THE POPE M'F'G CO., 

89 Summer Street, Boston, Mass. 



LOSS OF HAIR. BY JNO. V. SHOE- 

MAKER, M.D. An excellent paper on a subject which 
is of interest and importance to "every one. It points 
out the peculiarities and characteristics of the hair as 
found in a state of health in men, women, and children, 
and its variations according to climate and nationality ; 
how and why it becomes thin and gray, or falls out, and 
the means that should be taken to prevent it ; the proper 
attention that it deserves ; the remedies that should be 
used in various diseased conditions; the cause of 
dandruff and its remedy, and. advice as to the best 
lotions and washes to fceep the hair and scalp in a healthy 
state. Contained in Scientific American Supple- 
ment, No. 173. Price 10 cents. To be bad at this office, 
and from all newsdealers. . 



I .|5<:sPtciAL TOOLS, r^ . , 
^iffH.B. SMITH MACHINE C?; 

■ ^ SMITHVILLE.BUR.CO.N.J. 

C/KCULARS fK££_. 



THE DRIVEN WELL. 

Town ana County privileges for making Driven 
Wells and selling Licenses under the established 
American Driven Well Patent, leased by the year 
to responsible parties, by 

WM. O. ANDREWS ib BRO., 

235 BROADWAY, NEW tORK. 



v^rsT^v^ 



'mm^^^ 



CA^VEAXS, COPYRt«HTS, XRADE 

niARKs, x:-rc. 

Messrs. Munn & Co., in connection with the publica- 
tion of the Scientific American, continue to examine 
ImproTements, and to act as Solicitors of Patents for 
Inventors. 

Id ttiis line of business they have had over thiety 
tears' bxpebibnce, and now have unequaled faciliUea 
for the preparation of Patent Drawings, Specifications, 
and the Prosecution of Applications for Patents in the 
United States, Canada, andForeign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Trade Mark Begulations, Copyrights for Boo Its, Labels, 
Beissues, Assignments, and Reports on Infringements 
of Patents. All business intrusted to them is done 
with special care and promptness, on very moderate 
terms. 

We send free of charge, on application, a pamphlet 
containing further information about Patents and how 
to procure them; directions concerning Trade Marks, 
Copyrights, Designs, Patents, Appeals, Reissues, In- 
fringements, Assignments, Rejected Cases, Ilints on 
the Sale of Patents, etc. 

Foreign l^atents. — We also send,./>'«e 0/ charge, a 
Synopsis of Foreign Patent Laws, showing the cost and 
method of securing patents in all the principal coun- 
tries of the world. American Inventors should bear in 
mind that, as a general rule, any Invention that is valu- 
able to the patentee in this country is worth equally as 
much in England and some other foreign countries. 
Five patents— embraci g Canadian, English, German, 
French, and Belgian— will secure to an inventor the ex- 
clusive monopoly to his discovery among about onb 
HCNDKED AND piFTr MILLIONS of the most intelligent 
people in the world. The facilities of business and 
steam communication are such that patent,s can be ob- 
tained abroad by our citizens almost as easily as at 
home. The expense to apply for an English patent is 
$75; German, $100; French, $100; Belgian, $100; Cana- 
dian, $50. 

Copies of Patent*.— Persons desiring any patent 
issned from 1836 to November 86, 1867, can be supplied 
with official copies at reasonable cost, the price de- 
pending upon the extent of drawings and length of 
specifications. 

Any patent issued since November 27, 1867, at which 
time the Patent Office commenced printing the draw- 
ings and speciflcations, may be had by remitting to 
this office $1. 

A copy of the claims of any patent issued since lfi36 
will be fur»ii*ed for $1. 

^heR.»ei|i»ing copies, please to remit .for ^tuflo^ 
as i^Vii^fiiSi state name of patentee, title (iJ^emm- 
tion,aBdWt«of patent. 

A pamphlet,' containing ftill directi9ns for £%(|||siK 
United States patents sent free. A haud8on«||J^BJa 
Refescsnce BooS, gilt edges, contains 1« i)^||a£d 
maBj^'engravings and tables injportant tflf e«sej-|p»t- 
entee and mechanic, and is a useful hand b<^ <rf (Ter- 
ence for everybody. Price S6 cents, mailedlSpW. 
Address . '', 
MTJ»K ft CO., 
PubUshers SUIEHTIFIC AMKHICAN, 
Vt Pa.Fl( Row, New York. 
^SANCWOfriCE— Comer of F and 1th Street; 
D. C. 



rfWi •"fieicBtJile American " is printed with OHAS. 
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